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Z' Unit Check^S 
VMDM-3X80 J 


Yes Sense Bit 3 



Yes Sense Bit 1 

Will bring up intervention required. Sense Bit 1. Print Ready will drop. 
Intervention required. Add Unit Ck will remain on until corrected by 
Operator intervention 






/*Print Check "N 
\ piqg DT-3 J 


( Sync Check A 
Digg DT-2 J 


ln»erver>hnnX . Yes Sense Bit 1 
Required 


Ready has dropped due to: 

1. End of Forms 

2. Forms Check 

3. Sync Check 

4. Mechanical Interlock Opened (1403) 

5. Stop Key Pressed 

Operator intervention is required to correct these errors. 


Yes Sense Bit 7 

1. Insure proper Carriage Tape is inserted 


2. Run Carriage Function Tests 


UC* \ Yes Sense Bit 5 
.Parity Ck 


Command $«q 

(1404) 


No 


LV»con»- 
porcfcle Chor. 
0403} 
Data a. 
0404 ) 

No 


Check Gating Circuits to the Bus 
in 6 Bit - MDM 3X80 _ 


Yes Sense Bit 6 


Yes Sense Bit 4 


/See UCS Buffer Parity A 
V Print Ck - Diag DT-3 J 


(Item 14 Printe- Cmds ) 
V2821 FEMM _ J 


1404 

1 

Invalid Cord Code rood by 
1404 (Read Compare 
Feoture) _ _ 


Not dualing mode: Uncomparable character is generated if two UCS home 
pulses have occurred and the PLC check plane is not full. 

Logic 43.34.05.1 MDM 5183 

Dualing mode: Uncomparable character Is generated if two standard home 
pulses have occurred and the PLC check plane is not full. 

Logic 43.34.05.1. MDM 5183 

Uncomparable character may or may not indicate an error to the program 
depending on the condition of the block data check latch. 

(Printer Commands - 2821 FEMM) 

To determine failing position and character: 

a. Connect I/O Tester. 

b. Insure block data check latch is reset. 

c. Check stop switch on. 

d. When program stops as a result of the unit check, failing line will be 
in the print buffer. 

e. Do a storage scan of the print buffer with check stop on. Scan will 
stop with uncomparable character displayed. The hammer check light 
will be on. Record address and character. Continue to scan to deter¬ 
mine if more than one character is failing. 


f. Determine if character printed. If character did print, print line com¬ 
plete circuits are failing. (Note: Buffer con only be scanned once. 

To re-scan, print one line off-line.) 

g. Determine if failing character is in the UCS Buffer. Note chain image 
display UCS Buffer positions corresponding to character. 

If failing character is not in UCS Buffer: 

1) Should block data check latch have been set. If so, is block data 
check functioning properly? 

2) Was the character transferred to the print buffer correctly? 

3) Should the folding catch be on? (Printer Cmds. - 2821 FEMM) 

If the character is in the UCS Buffer; 

1) Print compare circuits failing. 

2) Uncomparable circuit failure. 

3) A rapid check on the print compare circuit. Display failing code 
in both the UCS and print buffer registers. Print compare light on 
I/O Tester should come on. 

h. Uncomparable characters may result from improper translation of the 
special graphics if Unit intermittently goes from a dualing to a non¬ 
dual ing mode. 

i. False uncomparable characters may result if Unit intermittently goes 

from a non-dual ing to a dualing mode. __ 


DT-3 Print Check 


DT-4 Unit Check 
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« 


( Carriage >, 

Failure ) 



CHECK: 

1. Carricge Go Single Shot : Logic 33.32.14.1 | 

2. Low Speed Go Line Up 

3. 1403: 

a. Item 3 under Wavy Print 

b. -60V Controlled Missing 

c. 1403 Mechanical Failure 


IN THE 2821 CHECK THE FOLLOWING: 

1. Insure E.C. 125633 or REA 041 is installed. This will prevent High Speed Start 
from coming on at the end of a Skip. (Slow Speed is latched) 

2. Check the setting of the space 1, 2 or 3 Single Shots. The correct method of 
adjusting these is found in the 1403 MM- 

3. Check the setting of the Carriage Settling Single Shot. Refer to 1403 MM- 
225-6493 

IN THE 1403 CHECK THE FOLLOWING: 

1. Check for loose forms within the tractors. Forms width vernier should be adjusted 
for minimum slack in forms. 

2. Check forms tractor adjustments (FE MM *225-6493, Item 4.3.2 for old style 
and 4.3.3 for new style). 

3. Check carriage magnet coils. Burned coils cause insulation to swell which can 
interfere with normal operation of the armature. 

a. If slow speed start coils are burned check RP 36. (1403 Mod 3 CEM *114 - 
1403 N1 ECA *17) 

All capacitors should be checked (RP 30, 32, 34, 36) if any burned coils 
are found. 

Binding pivots - check for binds with all power to printer off. Power to 
colls may appear to be a bind. 

Open coils (one or both on any set of coils). The voltage drop across a 
pair of coils when energized is as follows: 

Both coils good Approximately 5.0 volts 

One coil open Approximately 10.0 volts 

Shorted capacitor Approximately 30.0 volts or greater 


b. 


d. 


When coils are de-energized: 
Coils good 


0 volts 



CHECK: MDM 4082 

1. Modifier Bits are set in Carriage Control 
Register: Logic 33.32.10.1 

2. After Space Control Setting Carriage go 
Single Shot : Logic 33.32.06.1 


If approximately 5 volts or more are measured, the driver card should be 
replaced. 

4. Check for wires rubbing the detent arm. Intermittent skip, space and sync 
problems may be experienced if the insulation wears through. 

5. Start-Stop Backstop Screws- Check for wear or peeling of the polyurethane 
coating. Adjustments must be done under power. Any change to the backstop 
adjustments will require adjustment of the control valves. ( FE MM *225-6493, 
Item 4.19.2.3) 

6. Check Hydraulic Section of 1403 FE MM *225-6493. 


Skip Failure 


CHECK: MDM 4082 

1. Compare Skip Equal generated immediately: Logic 33.32.11.1 

2. Carriage Drive Trigger not turning on Low Speed Go : Logic 33.32.17.1 



. Ye. 

CHECK: MDM 4082 


2. Carriage Control Register picking or dropping Bits : Logic 33.32.10.1 


CHECK: 


1. Modifier Bit Decode to Space 2 and 3 Single Shots 
Logic 33.32.14.1_ 


Time Space Single Shot. 1403 FE MM * 225-6493 



f 1403 Mechanical^N 
yHydraulic Failure J 


DT-5 Carriage Failure 
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DT-6 Reader Error Analysis - Reader Check - Validity Check Part 1 
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READ CHECK ANALYZATION CHART 

This chart is only valid if there is at least one punch in the error column and there is not a parity error or double 
failure in one position of the buffer. More than one error card should be analyzed to help localize the problem. 


DATA REG 
STATUS 

XU 

BIT 

XL 

BIT 

SUSPECTED FAILURE 

Data Reg 
Correct 

On 

On or 
Off 

2821 Problem - XU Plane failed to Reset or picked Bits after Reset 

Data Reg 
Blank 

On 

On or 
Off 

A) 2540 Problem - No RD2 Pulses 

B) 2821 Problem - Address Reg Failure - See Note 2 

Correct or 
Incorrect 

Off 

Off 

2821 Problem - False Read Checks 

Note: Could be a multiple problem, but False Read Checks should be fixed first 

— 

Data Reg 
Incorrect 

Off 

On 

A) 2540 Problem - Missing RD2 Pulses 

B) 2821 Problem - Address Reg Failure - See Note 2 

Data Reg 
Correct 

Off 

On 

A) 2540 Problem - Missing or extra RD1 Pulses - See Note 1 

B) 2821 Problem - Address Reg Failure - See Note 2 

C) 2821 Problem - XL or YL Plane failure. 


This chart is only valid if there are no punches in the error column, and there is not a parity error or double fail¬ 
ure in one position of the buffer. More than one error card should be analyzed to help localize the problem. 


DATA REG 
STATUS 

XU 

BIT 

XL 

BIT 

SUSPECTED FAILURE 

Data Reg 
Blank 

On 

On 

A) 2540 Problem - Picked up an Odd Number of RD1 Pulses - See Note 1 

B) 2821 Problem - Address Reg Failure - See Note 2 

Data Reg 
Blank 

Off 

On 

2821 Problem - XL or YL Plane picked up a Bit 

Data Reg 
Not Blank 

On 

On or 
Off 

2821 Problem - Failing to Reset XU Plane 

Note: This is a multiple problem, but failure to Reset XU should be fixed first. 

Data Reg 
Not Blank 

Off 

On 

2540 Problem - Picked up an Odd Number of RD2 Pulses 

Blank Or 
Not Blank 

Off 

Off 

2821 Problem - False Read Checks 

Data Reg 
Blank 

On 

Off 

A) 2540 Problem - Picked up Even Number of RD1 Pulses - See Note 1 

B) 2821 Problem - Address Reg Failure - See Note 2 

C) 2821 Problem - XU or YU Planes picked a Bit 


Note 1: Using an Extender, reverse the RD1 and RD2 Pulses (21B3G02 Pin B with Pin C). Read cards which are 
identically punched. An error will probably occur on the first card read. Check Reset and continu e 
reading. If the Data Reg. status changes, the problem is probably in the 2540. See DT-7 entry (cj 

Note 2: Jumper "-Y Data Reg 8", "-Y RD Ctr B" , and "+Y RD Ctr C" into the imputs of a DEN Card, part 
372195, as described in Service Aid # 23. Scope the output of the AND Circuit. Read cards which 
have8's punched in every column (error stop off). If output of the AND Circuit ever goes plus, the 
Address Register probably failed. Some position was probably addressed twice because there should 
never be an 8 in the Data Register during 8-time service cycles. 


DT-7 Reader Error Analysis - Reader Check - Validity Check Part 2 
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|overlapping Read and Punch Cyc. 


Advance the PAR and the RAR 
using the following procedure: 

1. Rotary Sw to Load Single Cyc. 

2. Operate the Reset Switch. 

3. Read Punch Switch to Read. 

4. Operate the Start Switch. The 
RAR should advance +1. The 
PAR should not advance. 

5. Read Punch Switch to Punch. 

6. Operate the Start Switch. 

The PAR should advance +1. 


The RAR should not advance. 
7. Repeat Steps 3, 4, and 6. 



Run Combination Read and Punch 
See I/O Tester Section IBM 2821 
FE Manual, Y24-3383 


Check for: 

1. Read and Punch Service Cyc 
occurring together. 

2. Bad sample Pulse Driver 
<(ESG) Card. 


DT-8 Punch Check Part 1 
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DT-9 Punch Check Part 2 
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DT-10 Punch Check Part 3 
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Diag. DT-11 


Ck Actual Condition Code Msg. 
See Error Msg Analysis, Line 8, 
DT-17 




No 


Yes 

Hangup occurred during execu¬ 
tion of the I/O Cmd. Channel 
did not return to the Program 
with a Condition Code Setting 




Check the Channel Logout Area 


Diag. DT-1 

/ 


Compare Act.Cond Code 
to expected Cond Code. 
See Line 7& 8, Error Msg 
Analysis, DT-17 


Control Unit not operational. 
Check Channel Logout Area 



B Diag. DT-13 




Failed to indicate Control 
Unit not operational, in¬ 
spect Actual CSW 


Failed to indicate 
Busy Channel 


Unexpected Status was 
pending and stored 


Yes 


Command accepted 
and is being 
executed 


Status pending in 
Channel when the Halt 
I/O issued 


Device available and 
Ready 


Condition Code 1 Status 
was stored 



Status was stored. Cmd 
not executed. Ck CSW 
Device Status Byte. If 
Chan End is present, 
the Cmd was possibly 
decoded as an Immed. 



Diag. DT-14 


Failed to indicate 
Status pending in Chan 
or Sub-Chan on Halt 
I/O 



B I Diag. DT-13 


DT-12 Interface and Diagnostic Failures Part 2 
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X 

Using Sense C 
determine whi 
are missing or 

■tart below, 

;h Bit or Bits 
unexpected 



D Diag. DT-1 
v y 


SENSE CHART 


SENSE 

BIT 

DEVICE TYPE 

MEANING 

REFERENCE 

0 

Reader 

Command Reject 

MDM Page 3020 


Punch 

Command Reject 

MDM Page 3020 


Printer 

Command Reject 

MDM Page 3X80 *Note 1 

1 

Reader 

Intervention Req 

Logic 32.12.34.1 


Punch 

Intervention Req 

Logic 32.13.33.1 


Printer 

Intervention Req 

MDM Page 3X80 *Note 1 

2 

Reader 

Bus Out Check 

MDM Page 3020 


Punch 

Bus Out Check 

MDM Page 3020 


Printer 

Bus Out Check 

MDM Page 3X80 *Note 1 

3 

Reader 

Equipment Check 

MDM Page 3040 


Punch 

Equipment Check 

MDM Page 3060 


Printer 

Equipment Check 

MDM Page 3X80 *Note 1 

4 

Reader 

Data Check 

MDM Page 3040 


Punch 

Data Check 

MDM Page 3060 


UCS Printer 

Data Check 

MDM Page 5183 


1404 CF Mode 

Data Check 

MDM Page 3381 

5 

UCS Printer 

UCS Parity Check 

MDM Page 3181 

6 

Reader 

Unusual Cmd Seq 

Logic 32.12.33.1 


Punch with PFR 

Unusual Cmd Seq 

Logic 42.12.02.1 


1404 CF Mode 

Unusual Cmd Seq 

MDM Page 3381 

7 

Printer 

Channel 9 

Logic 33.13.61.1 

Logic 33.13.85.1 


*Note 1 - The X in the MDM Page number varies depending on the Printer Feature. 

See MDM Table of Contents, Page 0401, Sheet 1, for appropriate digit. 
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DT-14 Interface and Diagnostic Failures Part 4 


















ROUTINE 04 


0130 - OPERATION ATTEMPTED 

LOAD UCS BUFFER WITH 15 SETS OF 16 CHARACTERS FO THRU TO FF. 
EXPECTED RESPONSE 

EXPECT CHANNEL END AND THEN DEVICE END. 

0140 - OPERATION ATTEMPTED 

ISSUE A BLOCK DATA CHECK COMMAND. 

EXPECTED RESPONSE 

EXPECT CHANNEL END DEVICE END TOGETHER. BLOCK DATA CHECK 
LATCH SHOULD BE SET ON. 


0150 - OPERATION ATTEMPTED 

ISSUE A PRINT COMMAND. 

EXPECTED RESPONSE 

THE PRINT AREA IS FILLED WITH CHARACTER -A- WHICH DOES NOT 
COMPARE TO WHAT IS IN THE UCS BUFFER. EXPECT CHANNEL END AND 
THEN DEVICE END WITH N 0 DATA CHECK IN THE SENSE BYTE DUE TO 
THE BLOCK DATA CHECK LATCH BEING ON FROM TEST 0140 ABOVE. 

0160 - OPERATION ATTEMPTED 

ISSUE ALLOW DATA CHECK COMMAND. 

EXPECTED RESPONSE 

EXPECT CHANNEL END DEVICE END TOGETHER AND SETTING THE BLOCK 
DATA CHECK LATCH OFF. 


0170 - OPERATION ATTEMPTED 

ISSUE A PRINT COMMAND. 

EXPECTED RESPONSE 

THE PRINT AREA IS FILLED WITH CHARACTER -A- WHICH DOES NOT 
COMPARE TO WHAT IS IN THE UCS BUFFER. EXPECT CHANNEL END 
THEN DEVICE END WITH UNIT CHECK. EXPECT DATA CHECK IN THE 
SENSE BYTE DUE TO BLOCK DATA CHECK LATCH BEING SET OFF FROM 
TEST 0160 ABOVE. 


DT-15 Diagnostic Printout Analysis—Test Number Descriptions 


ROUTINE 04- LOAD UCS BUFFER WITH A 16 CHARACTER SET. ISSUE BLOCK 
DATA CHECK COMMAND -73-. PRINT A LINE OF CHARACTERS 
WHICH WILL NOT COMPARE. EXPECT NO DATA CHECK. ISSUE 
ALLOW DATA CHECK COMMAND -7B-. PRINT LINE A GAP’ EXPECT 
DATA CHECK. 


001C40 

04 


R0UT04 

DC 

X 1 04' 

ROUTINE NUMBER 

001C41 

000CC8 



DC 

AL3(R0UT05-SECNO) 

ADDRESS OF NEXT ROUTINE 

001C44 

45 40 F 778 



BAL 

R4,INIT 

BR. TO INITIALIZE 

001C48 

45 50 F 8C0 



BAL 

R5.ECONMY 

GO TO LOAD UCS ROUTINE 

001C4C 

0130 



DC 

X ' 0130 ' 

TEST NUMBER 

001C4E 

41 A0 F CAO 



LA 

RIO .BLOCK 

LOAD CCW ADDRESS 

001C 5 2 

45 B0 F 10E 



BAL 

Rll, ISIO 

BR. TO ISSUE SIO 

001C 56 

4A00 



DC 

XL2'4A00' 

CONTROL SWITCHES 

001C58 

0140 



DC 

X ' 0140 ' 

TEST NUMBER 

001C5A 

F100 



DC 

X 'F100 ' 

EXP COND CODE AND SENSE 

001C5C 

FCC0 



DC 

AL2 (NORM-SECNO+REG) 
PRAR.C'A' 

EXP CSW ADDRESS 

001C5E 

92 Cl F 839 



MV I 

FILL PRINT AREA WITH -A- 

001C62 

D2 82 F 83A F 

839 


MVC 

PRAR+1(131),PRAR 


001C68 

41 A0 F B10 



LA 

RIO .PRINTA 

LOAD PRINT CCW ADDRESS 

001C6C 

45 B0 F 10E 



BAL 

Rll, ISIO 

BR. TO ISSUE SIO 

001C70 

3C00 



DC 

XL2 ' 3C00' 

CONTROL SWITCHES 

001C72 

0150 



DC 

X ' 0150 ' 

TEST NUMBER 

001C74 

F000 



DC 

X 'F000' 

EXP COND. CODE AND SENSE 

001C 76 

FCBO 



DC 

AL2 (ZEIDER-SECNO+REG) 

EXP CSW ADDRESS 

001C78 

41 AO F CAB 



LA 

RIO,ALLOW 

LOAD CCW ADDR. 

001C7C 

45 BO F 10E 



BAL 

Rll,ISIO 

BR. TO ISSUE SIO 

001C80 

4A00 



DC 

XL 2'4A00' 

CONTROL SWITCHES 

001C82 

0160 



DC 

X' 0160' 

TEST NUMBER 

001C84 

F100 



DC 

X'FIOO' 

EXP COND. CODE AND SENSE 

001C86 

FCCO 



DC 

AL2 (NORM-SECNO+REG) 

EXP CSW ADDRESS 

001C88 

41 AO F BIO 



LA 

RIO .PRINTA 

LOAD CCW ADDRESS 

001C8C 

45 BO F 10E 



BAL 

Rll,ISIO 

BR. TO ISSUE SIO 

001C90 

3C00 



DC 

XL2'3C00' 

CONTROL SWITCHES 

001C92 

0170 



DC 

X ' 0170 ' 

TEST NUMBER 

001C94 

F008 



DC 

X' F008' 

EXP COND CODE AND SENSE 

001C96 

FB18 



DC 

AL2 (PCLCSW-SECNO+REG) 

X 'D6' 

EXP ADDR OF CSW 

001C98 

OA D6 


EXIT04 

SVC 

ROUTINE EXIT 

001CA0 

73 001839 0000 

0001 

BLOCK 

CCW 

X ' 73',PRAR,X'00 ' ,1 


001CA8 

7B 001839 0000 

0001 

ALLOW 

CCW 

X'7B' ,PRAR,X'00',1 


001CB0 

00001B18 


ZEIDER 

DC 

A (PCLCSW) 


001CB4 

08000000 



DC 

X 1 08000000 ' 


001CB8 

00000000 



DC 

XL4'0' 


00ICBC 

04000000 



DC 

X'04000000 ' 


001CC0 

00000000 


NORM 

DC 

XL4'0 1 


001CC4 

ocoooooo 



DC 

X'OCOOOOOO' 


001CC8 




CNOP 

0,4 
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The following Diognoitic Message Print Outs are applicable to 2821-1403 Diagnostics at EC 125655 and above. This applies to all 2821 's shipped after 
4/1/6P, The Field B/M to update installed machines will be available June 1967, The 2821-2540 Diagnostics are being revised to use this output 
message format. The revised diagnostics will be available 3rd Quarter 1967. 


0 0 E 


Address of the device to 
which the error message 
refers 



0 0 1 3 7 8 


i This section being Routine being executed Address In storage where 

run when the error when the failure occurred program requested this 

was detected _ line to be printed 

Indicates program requested DM to output a message. All lines below this line are part of the same message 
, until the next header line is encountered. This is a DM SD0 header line. 

v —- --- 

If an asterisk appears in this position it indicates an error message.} 


TSTj 0 15 0 


i This is the number of the test being executed when a failure was detected. Read the write up for this number and all numbers 
proceeding it within the routine. 

_I_ ' - 

Indicates associated number refers to a test number description which is located at the front of the program listing of the failing section. 


0 0 1 C 6 cl 


|Address in storage 


Indicates associated number refers 
to an address. 



0 0 1 I 9 E 


This means the address shown is the address of the start I/O instruction in the I/O handler. If the instruction was a halt I/O or test I/O, 
HIO or TIO would replace SIO. If you address-stopped at the link address given in line 3, then this address, the next instruction to be' 
given, would be the one you are concerned with. 

NOTE; This address is addressed once by the I/O handler subroutine prior to using the address. Therefore, it is necessary to stop 

_twice at this address except Section F836 at E.C. 125655 or above and F832 ot E.C. 125673 and above. 


0 0 1 B 10 


This is the address in storage of the CCW to be addressed by the start I/O instruction. I 


Indicates associated number is the contents of the command address word. 


ccwl 10 1001839 


-»- 

Data address. This is the address 
I data is sent to or from. 


00,0000 84 


I’—M 


phis is the count. The number of bytes requested for transfer. | 


, y - : — - : — : ____ 

|This indicates the associated information is the channel command word to be used by the channel upon execution of *he start I/O. | 


NOTE: If commands are chained all CCW's will be shown. 


01 |e x p| 


Jj [This indicates the associated information was expected by the program. | 

^ 1 (This is the condition code,* (Refer to following page for Condition Code Indications) 

| This indicates the associated number refers to condition code setting | 


CONDITION CODE INDICATIONS 


e. Channel End alone indicates a Control Command 



e I/O Command, and did not set a Condition Code or 


CSW 


0 81 0 0,0 0 0 0 


Device Status 


Residual Count 


Channel Status 




Storage Protection Key 


CSW 00001818 08000000 


CSW 00000000 04000000 e 


CSW 00000000 06000000 


0 |a c t1 


|s N SI [ 0 01 EXP 

I 

y | Sense By7e~] 

[This indicates the associated information is a Sense Byte 


s N S 0 8 


Li- ° G ®_ 0 _0 0 0_0 0 0 _0 0 0 000 000000 

I This line will appear on Model 30 Systems I. is the CP U and Chan n^ To g ou, .^ 7^ Hon jbo okTForm >2 29^7 

SS 0 0 N FOR LOOP ON SIO, 

LIU liJ li? N FOR TIO SIO LOO PI 

l - 1 

, v 

[ This IS the section Sen s e Switch number. Seme Switches are numbered 0 through 31, [ 


I-— _ _____ 

I This indicates the associated information is what was actually received by the program. 


DT-17 Diagnostic Message Printout 


z tzz perfo ™° Sy!,em 




















































































































DT-18 

DT-19 2821 FEMDM (7/67) 


UCS A DDR 001 TO 016 CONTAIN 00 THRU 0 F REST BLANKS 


This is a sample error message from the Ripple Read Test. The same headings are used in the Ripple Punch Test. 


This line will appear in section F836 - ripple print. It describes the pattern in the UCS buffer when the failure 
occured. In this example UCS positions,001 thru 016 (Decimal) would contain the following characters (Hex) 
00, 01, 02, 03, 04, 05, 06, 07, 08 , 09, 0A, 08, 0E, and 0F. The rest of the UCS buffer contains blanks. The 
print data buffer will contain the indicated characters in a ripple pattern. 


PRINT S H D 
P 0 S W R R D 

1 3 2 0 3 0 3 

1 3 1 0 2 0 2 


P L C 
1 
i 
1 


P R T 
C H K 
1 
1 
1 


PAR 
C H K 
0 
0 
0 


This is the print buffer parity check 
plane information. If a parity check 
occurs in this position, the bit will 
be a one. 


COL 

EXPECTED 

PUNCHES 

SHD 

RD 

RD 

XU 

XL 

PAR 

B UF 
ADR 

TRAN 

01 

T 58 

4 D 

4 D 

0 

1 

0 

0 

0 

40 

T E 049 

74 

74 

1 

1 

0 

0 

0 

8 0 

T E48 

9 C 

40 

1 

0 

0 . 

0 

0 . 


This is the print check plane information. If a 
print check occurs in this position, the bit will 
be a one. 


This is the print-line complete check 
plane information. If a print compare 
occurs in this position, the bit will 
be a one. 


This is the Translate Check Plane information. 

If the Bit is 1, a Translate Check occurred in 
this Column. A Read Translate Check can occur 
during translation from the Card Image Form in 
the Buffer to the 8 Bit EBCDI Code. On the Pch 
it can occur during translation from the 8 Bit 
EBCDI Code to the Card Image Form in the Buffer 


This is the Buffer Address Check Plane info. If the 
Bit is 1, a Buffer Address Check occurred in this Col 


This is the Parity Check Plane info. If the Bit is 1, 
a Parity Check occurred in this Column. 


This is the X Lower Check Plane Info. If the Bit is 
a I, the Bit is on. 


This is the X Upper Check Plane Info. If the Bit is 
a 1, the Bit is on. 


This is the Hex data read back from 
the print buffer by a diagnostic read 
command, after the print command. 
Compare this to what should read. 


This is the Hex data which should read 
back from the print buffer, after the 
print command. Compare it to what 
was read back. 


This is the data which was sent 
to the print buffer on the write 
command. 


This is the HEX data which was read from the Rdr by 
a Rd No Fd, or from the Punch by a Diag Read, 
after a Punch Command. 


This is the HEX data which is expected to be read 
from the Rdr by a Rd No Fd, or the HEX data read 
back from the Pch Buffer by a Diag Rd after a Pch Cmd. 


This describes the Punches which should be in the 
Column. T means a 12 Punch, E means an 11 Punch, 
0 means a 0 Punch, etc. 


This is the print position in 
which an error was detected. 


DT-18 UCS Error Message Sample 


This is the Card Col in which an error was detected. 


Analyze the above printout and refer to suspected failure charts for isolation. Reader Chart, Reader Chart, DT- 

Punch Chart, Punch Chart, DT- 

DT-19 Ripple Read Test and Ripple Punch Test—Sample Error Message 




















2821 FEMDM (9/67) DT-20 



DT-20 Hang-Up Condition During IPL Sheet 1 



















DT-21 2821 FEMDM (7/67) 


Diag DT-20 
Diag DT-21 


Enter an Unconditional Branch after the 
TIO Inst. Mem should contain the 
following, beginning at Addr 0504 and 
ending at Addr 050B: 

9D000CUU 47F00504 

Loop Program starting at Addr 0504. 


If the Chan Interface can be operated in Single Cycle 
then the following conditions can be checked in a 
steady state. The same thing may be true if the Reset 
after a Channel Hangup can be blocked. 


Was\. 
^Cond Code 3 
\.Set / 


Scope: "+Y Sel Out Prop or 
Sel In" Signal, 31.11.13.1 


Sync Scope on Address 
" Out, 31.11.35.1 


Scope Status or Sense which is in error. 
Sync Scope on Address Out to look at 
entire Initial Selection Sequence. 

31.Tl.35.1 


// Did 
^ignal Come 
\Up/ 



Yes 

Scope: “+Y Any Adapter Re¬ 
quest", 31.11.13.1 


V 


Suspect Sel Out By-Pass 
Relay Circuits, 31.11.13.0 

Note: Check to 
Ensure 2821 is 
Not Off Line. 


yS Did 
.Signal Come 
\ Up / 


Determine why signal did 
not block "Sel Out" 


Determine why Rdr Chan Req 
Latch did not turn on. 
32.12.12.1 


DT-21 Hang-Up Condition During IPL Sheet 2 


Diag DT-20 


Enter the following Program be¬ 
ginning at Addr 0504 and ending 
at Addr 0517: 

9D000CUU 

9C000CUU 

47F00504 

02000600 

20000018 



Enter the following in the Chan 
Address word 048 through 04B: 
00000510 


/ Was \ 
Program Entered 
Just For 
N. Scoping ./ 


Place CPU in Instruction Step 
Mode. System Reset. Set 1C to 
Start at Addr 0508. Depress 
Start Key only once. 


Check Condition Code 


/Was \ 
s Cond Code 2, 
\ Set / 



Suspect Chan Problem 
See Channel MSD's. 

































2821 FEMDM (7/67) TC-9 


NOTE 1 — 



SIGNAL NAME 

CHAS 

TEST 

POINT 

Mmm 

LEVEL 

KIIMliimfilIKIHilHBBS 


1 

LAST ADDRESS 

2IA4 

E20B 

33.23.03 

-6+0 

23 



a 

WRITE GATE 

21 A3 

A06J 

33.33.03 

-6+0 

4 

4-0 | . . 



PRINT SCAN COUNTER 
ADVANCE 


IPttfMl 

33.33.25 

-0+6 

7,10,16 7 


m 

PRINT GATE 

21 A3 

A3 IA 

33.33.02 

+0-6 

mam 


B 

PSS TRIG 

21 A3 

B07B 

33.33.00 

-6+0 

nfli 



6 

TRAIN READY 

21 A3 

A07J 

33.33.00 

-6+0 



_ . _ , _ 


a 

GATED PSS 

21 A3 

B28P 

33.33.00 

“6+0 



8 

PRINT TRIG 

21 A3 

B06B 

33.33.02 

“6+0 

7 






B 

PRINT SUB SCAN 

START 

21 A3 

C05L 

33-33.02 

-6+0 

7,8 ^ 7 


B 

PRINT SCAN 

21 A3 

B06P 

33.33.03 

-6+0 


25 

B 

CLOCK RUN TR 

2IA4 

DI8C 

33.33.41 

-6+0 





—rrr 

B 

PRINT COMPARE 

2IA4 

AI2C 

33.33.45 

-6+0 



B 

PRINT COMPARE 

2 IA4 

A06A 

33.33.46 

“6+0 



B 

SS 1 

21 A1 

B27B 

33.33.20 

-6+0 

7 

HpUHHUi 




B 

SS 2 


B27P 

33.33.20 

-6+0 




SS 3 


B28P 

33.33.20 

-6+0 




BLOCK BAR ADV 

BP 

DI7L 

33.33.21 

-6+0 

4 m ^ r f§ 


B 

SET BAR TO 000 

Qm 

G28G 

33.33.21 

+0-6 

7,8,I6«"T6' 


B 

UNITS DRIVE BAR A 

2IA4 

DI9A 

33.23.01 

+0-6 


2 


(1321 (1) .(4) 0-2 



UNITS DRIVE BAR B 

2IA4 

DI9E 

33.23.01 

+0-6 


(127) . . . 

E) 

UNITS DRIVE BAR C 

21A 4 

D20A 

33.23.01 

+0-6 




UNITS DRIVE BAR D 

2IA4 

DI9Q 

33.23.01 

+0-6 

18 MM '■ 

0-2 , (1 ) ,0-2 (7) 



UNITS DRIVE BAR E 

2IA4 

D20L 

33.23.01 

+0-6 

—JOMH 



COMPARE EQUAL 

SAMPLE 

2IA4 

C07Q 

33.33.46 

-6+0 




CLOCK CTRL TR 


B28B 

33.33.22 

-6+0 


BBumSB 


TRIG 1 


A29N 

33.33.22 

+0-6 



B 

TRIG 2 


B29P 

33.33.22 

-6+0 


26 

. . , iFO. 

B 

TENS ADDRESS 13 



33.23.03 

-6+0 

i^i—C 

HI. 1 Hi fill 


BAR TENS'E 

2IA4 

H20B 

33.23.02 

-6+0 

mm' 

(132), , . 


Ming 

iiQi - 

m 

BAR TENS B 

2IA4 

H238 

33.23.02 

-6+0 

— 1 f- 

(132), , | 

■■■ 26 

0-2.030), , , 

a 

BAR 100 

2IA4 

F2IB 

33.23.04 

-6+0 

(132), . . 

,(130), 

H 

PRINT SCAN 49 

; / J 

D28F 

33.33.25 

-6+0 




B 

ADVANCE BY 2 

21A1 

B23A 

33.33.23 

+0-6 

m 




■25« 

—-1 —lb— r 

■ ■ ■ ■ ■ 

0, 2-4 . 276-{] 

□ 

HUBi 


— 

33.33.24 

— 

BL 

I 


IAB 

12 

l'4 124 I'8|I28 ' 
AB AB ABlAB 

B 

ADVANCE BY 1 

21 A1 

B23L 

33.33.22 

+0-6 

7, 10 

■■ 7 





NOTE 1 - PRINT CYCLES 5 USEC FOR 1403-3 OR 1403-NI (1.6 MC GATED! 

PRINT CYCLES I IUSEC FOR 1403-2 OR 1403-7 (720 KC GATED) 
TRANSFER CYCLES 5 USEC FOR ALL PRINTERS (1.6 MC GATED) 

2 - TEST POINTS IN PARENTHESES FOR MPR OT TCM ONLY 


TC-9 Print After Transfer of 132 Characters 








































































































































































































































































































TC-10 2821 FEMDM (7/67) 


1 1 1 2 1 3 | ' 4 ' | 5-1-6-1 







TRANSFER CYCLE “H 5U$ECh~ 


TIME-USEC 

TCS AND TCM 
TEST POINTS 


NO 

SIGNAL NAME 

CHAS 

TEST 

POINT 

LOGIC 

XX.XX.XX.1 

LEVEL 

1 ADDR 1 TH 2 i 3 4 

1 (30 | i3i | TTT~\ 1 1 1 I - 

i i i i i i i i i i—i—i— 

— INI I SEL -H 





NOTE 2 

m 



HIOA 

Qyyggg 

-6+0 



I 1 1 


-,-,-1- 

-1-1-1-1-1-1-1-1-1-1-1-1-1- 

NOTE 2 

© 

BUS OUT 1 

21A1 

HIOL 


ESi 




-1-1-1-(-1-j-1-1-j-1-1-1-1- 

NOTE 2 

m 

BUS OUT 2 

m 


31.11.37 

-6+0 




-1-1-1 1- b - \ -1-1-1-1-1-J-1- 


SI 

BUS OUT 3 



31.11.37 

-6+0 

■|6 



-1-1-1-1-1-1 1-1-1-1-1-1-1- 


1 

BUS OUT 4 



31.11.32 

-6+0 




-1-1-1-1-1-j-1-1-1-1-1-1-1- 

yUHSi 

1 

BUS OUT 5 

mi 

HI IL 

3 1. II. 32 

-6+0 




-1-1-1-1-1-1-1-1-1-1-1-1-1- 

J|Q 


BUS OUT 6 



3BH 





-1-1-1- 

-1-1-1-1-1-1-1-1-1-1-j-1-1- 

| 

n 

BUS OUT 7 

.'I 



^ * 



-1-1-1- 

-1-1-1-1-1-1-1-1-1-1-1-1-1- 

NOTE 2 

M 




31.11.33 

-6+0 




-■ ’■ ■ t 1 f 1 1 1 - ~ I 1 | 1 I |- 

NOTE 2 

B 


2IAI 

GIOL 


-6+0 

■l6 


-1-1-|- 

-1-1-1-1-1-1-1-1-1-1 1-1-1- 


D 



B2 IA 

Emma 


■TO,13 111 

JK—pISO^JSEC , | , 



-1-1-1-1-1-1-1-1-1-1-1-1-1- 


E 

ANY OP IN 




|. 




-1-1-1-1--1-1-1-1-1-1-1-1-1- 

-1-1-1-t 1-- 


16 16 


(g 








-1-1-1- 

-1-1-1-1-1-1-1-1-1-1 i-1-1- 

C26E 

Eg 


21 A3 

C26E 

33.13.61 

-6+0 

*■■■■27 

4 ’ 1 ■—(- 1 1 1 1 1 



-1-1-1-1-1-1-1-1-1-1-1-1-1- 

C02L 

Eg 

SELECT OUT 

J .. 

C02L 

31.11.34 

-6+0 



-1-1-1- 

-1-1-1-1-1-1-1-1-1-1-1-1-1- 

,(FORCED BURST MODE,) 


■■■ 26 

A 16E 

B 

PRT OP IN 


AI6E 

33.13.01 

-6+0 




-1-1-1-1-1-t-1--1-1-1-1-1-1- 



10,12,15,4 15,27,40 

E09A 

B 

ADDRESS IN DELAYED 
(1.2 USECI 


E09A 


-6+0 

,2^^ 21 (DELAYED 1 -2 USEC) 


TS, 12,16 ■■ 21 

-1-1-1 1 1-*-1-1-1-1-1-»-1 

m 


PRT ADDRESS GATE IN 


AI6L 

33.13.71 

-6+0 

(7^™ 1 7 

-1-1-1-1-1-1- 

--1-1-1- 

-1-1-1- 

16, 17 ^™ 17 
-1-1 |- 

-1-1-1-1-1-1-1- \ |--1-1-1- 

NOT USED 

B 

PRT ADDRESS 3 IN 


D07F 

33.13.82 

-6+0 



MECH 

DELAY 

(PRT] 



G1OQ 

B 

COMMAND OUT 



31.11.36 


-1-1-1-1-1_| ■ 



-1-1-1-1-1-—1-1-1-1-F-1-1-—|- 

B02D 

1 ! 




sun 


)■ 20 


el, 7irarr 

—-1-1-(—-H-1-1-1-1-1-1-1-1-1- 

—_|L.-.+u+t-4_j_,_,_ 

, r*-J . 2USEC 

A29L 


PRT WRITE COMMD 
GATE 




-6+0 

-4-1--+ ■ 4 ■ 

-1-1_|_ 

20™ 20 

-1-*-1-1-1-1-•-1-1-1-1-1-1- 

AI3P 




A ISP 

33.13.12 

-6+0 

_i_ t _ t _,_,_ 





G2 1 P 




G2IP 

33.13.71 

-6+0 

-.-1-1-1-1-1- 

m m 



B02P 

25 

NOT COMMAND OUT 
SAMPLE 


B02P 






-1--1-1-1-1-1-1-1-1-1-1-1-1- 

■lv» 

■row 

m 

PRT STATUS IN 



33.13.21 


1 6,32 i—i—i—i—i—1— 



-1-1-1-1-1-1-1-1-1-1-1-1-1- 

C04B 

B 

NOT STATUS IN 
SAMPLE 




-6+0 

26 ■■ 

_,_-1 K-l|- 2 USEp_,_,_ 

' - 

1 

-•-1-1-1-1-1—•-1-1-1-1-1-1-1- 

G 1 IA 

U 

SERVICE OUT 


G1 IA 

31.11.36 

-6+0 

26™ ^ ^™ 

-1-H-1-1-1-1- 


-- 1 -- 

-1-1-1-1-1-1 1-1-1-1-1-1-1- 

B02A 

B 



B02A 


-6+0 

■ 75 tm mm ^m mm 

i- zu p J r i_i_i_i_ 


-1-1-—i—- 

-1-1-1- \ 1-1-1-1-1-1-1-1-1- 

BO 1 E 


iffliMn 

nu 

BOIE 

mil 

-6+0 

28(DELAYED ,^2 USE 


--*-- 

-1-1-1-1-1-1-1-1-1-1-1-1-1- 

A 1 3Q 

B 

NOT COMMAND + 

SER OUT SMP 


A1 3Q 


-6+0 


■ ■ ■ ■ 

-1-1-1- 

■ 

- 1 -1-1-1-1-1-1-1-1-1-*-1-1- 


H 

PRT SERVICE IN 



33.13.21 





- 1 -1 1-1-1-1-1-1-1-1-1-1-1- 

■ism 

■m 





33.13.71 

+0-6 

23,28,32 ■■, * * * 

_1_(._|-il.~S. |_|_|_ 



-—1-1-1-1-1-1-1-1-1-1-1-1-1- 

CIOA 

1 

CLOCK 4-6 

2IA4 

CIOA 

33.33.43 


-1-1 -f_1_ 1 _1_ 



-1- 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 -1- 1 -J- 1 - 

Cl 90 

35 

CLOCK 5-7 

2IA4 

CI9Q 

33.33.43 

-6+0 

- 1 -1_i_i_l_i_ 



-1- 1 - 1 - 1 -1-1 1 -1-1-1' ■ t j-1- 

M 


NOTE I- TEST POINT IN PARENTHESES FOR OR TCM ONLY 

2: FOR TCS INITIAL SELECTION (STEPS l-ll) SEE PAGE 8400 







PR BUFFER TRANSFER OF 

TITLE 132 CHAR IN BURST MODE 


DATE 

EC NO. 

DATE 

EC NO. 


NOTES INTERFACE LINES 

11-20-64 

I2I570C 

I40CT65 

125598 

IBM | | TYPE 2821 


5-6-65 

124237 

5APR66 

125635 

- 1 - 1 - —-—_ 


124270 



| PAGE 8082A 


TC-10 Print Buffer Transfer of 132 Characters in Burst Mode (Sheet 1) 

























































































































2821 FEMDM (7/67) TC- 


A 


E 




NOTE: PRT ADDRESS 3 

1- 

TCS & TCM 

TEST POINTS 


NO 

SIGNAL NAME 

CHAS 

TEST 

POINT 


LEVEL 


E20B 

E 

LAST ADDRESS 

2IA4 

E20B 

IE222&-' 


-»-1-1— 


B 

ADDR 132 SMP 

2IA4 

A09L 


jF 




PRT CHANNEL END 

2IAI 

II1M* 

33.13.54 

-6+0 


C06B 

B 

RESET PRT 

COMMAND LATCHES 

2IA3 

C06B 

33.13.11 

+0-6 


A-E24C- 

B-FIOL- 

E29C 

HIOL 



1 

21A1 


33-13.32 
33-13-33 

-6+0 



a 

PRT STATUS 
SELECTIVE RST 

2IAI 

B2IP 
(C23A ) 

33.13.51 

+0*6 


l-HWH 

FTT-T3 

aUg 

m 

p 

PRT ADAPTER REQ 

PRT ADAPTER REG A+B 

2IAI 

F2ID 

n 

-6+0 



i 

PRT DEVICE END 


AI8G 

33. 13.54 

-6+0 


A I6P 

Q; 

PRT COMD STORED 

2IA3 

AI6P 

33.13.11 

-6+0 

23 wmmmmmmmm 

D30L 

IDI9E) 

B 

PRT BUSY 

2IAI 

D30L 

ID26C] 

33.13.51 

-6+0 


C23D 

IG20D) 

i 

NOT PRT DEVICE 

END SMP 

2IAI 

GI9R 

33.13.54 

+0-6 


C3IH 

47 

PRT COMPLETE 

2IA3 

C3IH 

33.33.03 

-6+0 




48 






-1-* -f- 


49 







50 







51 







52 







53 







54 







55 







56 







57 







58 







59 







60 







61 







62 







63 






-1-1-1— 



64 








65 








66 








67 








68 








69 








70 






-1_ i— _i_ 


NOTE 


Q 


DENOTES INTERFACE LINES 

TEST POINTS IN PARENTHESES FOR MPR OR TCM ONLY. 


PAGE 8082B 


TC— 11 Print Buffer Transfer of 132 Characters in Burst Mode (Sheet 2) 





































































































TC-12 2821 FEMDM (7/67) 


NO 


10 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


SIGNAL NAME 


COMMAND OUT 


PRT CMMD GATE I 


IMMEDIATE GO LATCH 


SKIP CTRL 


CARR CTRL REG 4 


CARR CTRL REG 8 


CARR BRUSH REG I 


CARR BRUSH REG 2 


CARR BRUSH REG 4 


CARR BRUSH REG 8 


COMPARE SKIP EQ 


CARRIAGE DR 


SLOW BR I LAT 


SLOW BR 2 LAT 


SLOW BR 3 LAT 


SLOW BR 4 LAT 


SLOW BR 5 LAT 


SLOW BR 6 LAT 


SLOW BR 7 LAT 


SLOW BR 8 LAT 


SLOW BR 9 LAT 


SLOW BR 10 LAT 


SLOW BR I I LAT 


SLOW BR 12 LAT 


HIGH SPEED START 


HIGH SPEED STOP 


LOW SPEED START 


LOW SPEED STOP 


SET CARR GO SS 


CARR GO SS (2.8 USEC1 2IA3 


CARR BRUSH REG RST 


MAGNETIC EMITTER 


CARR SETTLING 


SLOW SPEED LATCH 


SPACE I SS (5.5 MS l 


CHAS 


2IAI 


21AI 


[A 16L 
G20D 


21 A3 


2IA3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


2IA3 


21 A3 


2IA3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


2IA3 


21 A3 


21 A3 


2IA3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


21 A3 


2IA3 


21 A3 


21 A3 


TEST 
PO INTI 


LOGIC 

lxx.xx.xx. 


GIOQ 


31 .11.36 


33.13.41 


EI9G 


33.32.13 


E26A 


D20G 


33.32.10 


D20C 


33.32.10 


C20A 


33.32.05| 


C20D 


33.32.05 


C20G 


33.32.05 


EI9A 


C23C 


A25C 


33.32.1 Ij 


CI3A 


33.32.01! 


CI3C 


CI3F 


CI3B 


33.32.0 


Cl 3D 


33.32.01 


CI3L 


CI6A 


CI6C 


CI6F 


CI6B 


CI6D 


CI6L 


D04D 


D04A 


D05D 


D05A 


C29P 


F28Q 


B23Q 


D25P 


F22L 


|A26R 


B2IB 


33.32.10 


33.32.05 


33.32.11 


33.32.0 


33.32.01 


B3.32.0I 


33.32.01 


33.32.0 


33.32.02 


33.322)2 


33.32.02 


33.32.02 


33.32.17 


33.32.17 


B3.32.17 


33.32.17 


33.32.06 


33.32.14 


33.32.12 


33.32.12 


33.32.17 


[33.32.16 


33.32.14 


LEVEL 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


- 6+0 


+ 0-6 


+ 0-6 


+ 0-6 


+ 0-6 


- 6+0 


- 6+0 


+ 0-6 


- 6+0 


+ 0-6 


+ 0-6 


+ 0-6 


USEC 


1 

2 USECi 


12 , 


135 


2,3., 

73,1 1 1 


30' 


34' 


LLJJl 


29mmm ss 

-2.8 USEC 

35 mm 

-2.8 USEC 


[5+6,3 


APPROXIMATE TIME - MS 


HOLE 


SLOW BRUSH 10 


TIMES 


I 5 


I 


I 


STOP BRUSH 3 


SLOW BRUSH I 


32,36 I 


SLOW BRUSH I2 1 


34 


5,6,24 


34 


STOP 


BRUSH 


STOP 


STOP 


24 


BRUSH 


BRUSH 6 


STOP 


27 


30 


33 


BRUSH 


STOP BR 


7 SPACES BEFORE 12- 


USH 8 


36 


39 


STOP BRUI 


SH 9 


STOP 


BRUSH 


45 


48 


5,6 


9, 10 ■ 


TOP BRUSH I I 


12 


16 


5 


37 


37 


37 


37 


STOP BRU 


12 


24 


54 


57 




SH 12 


SS-16 MS 

H-F— 


63 


66 


NOTES: I. CARRIAGE TAPE CONTAINS SUCCESSIVE PUNCHES I THROUGH 12 

2. SET AND RESET OF SLOW BRUSH LATCHES IS APPROXIMATE DEPENDING ON BRUSH SETTINGS. 
3- TEST POINT IN PARENTHESES FOR TCM ONLY. 


PAGE 8083A 



■ TtS.'+M 

sms 

IMS 

! 1 1-20-64' 

II2I570C 1 

1 40CT65 

1 125598 1 

IS933 



IWfl! 

1 9AUG651 


1 1 

L , 1 


PRT CARR OP SKIP TO 12 
TITLE BEFORE PRINTING FROM CHAN I 


IBM 


| TYPE 2821 


PAGE 8083A 


TC-12 Printer Carriage Operation - Skip to Channel 12 from Channel 1 Before Printing (Sheet 1) 




































































































































































































2821 FEMDM (7/67) TC-13 



2. SET AND RESET OF SLOW BRUSH LATCHES IS APPROXIMATE 



TC-13 Printer Carriage Operation - Skip to Channel 12 from Channel 1 Before Printing (Sheet 2) 






































TC-14 2821 FEMDM (7/67) 


I 


1-r 


SIGNAL NAME 


PRT CONTROL 


PRT CMMD GATE I 


IMMED GO LATCH 


CARR CTRL REG I 


SPACE CTRL 


CARR SETTLING 


1403 ON LINE 


CARR GO SS [2.8 USEC) 


STL MODE 


SPACE I SS [5.5 MS] 


LOW SPEED GO 
DELAYED (3 MS) 


LOW SPEED START 


LOW SPEED STOP 


CARR ENDING 


DOUBLE SPACE 


TRIPLE SPACE 


CHAS 


, TEST 
t*01 NT 


2 IA3 


2 IAI 


2 IA3 


2 IA3 


2 I A3 


2 IA3 


2 IAI 


21 A3 


2 IA3 


2IA3 


2 IA3 


2 IA3 


2 IA3 


2IA3 


AI 3A 


IN0TE3 


EI9G 


D2IG 


E26A 


F22L 


"C23p, 

ID29A) 


F28Q 


C07A 


BIOB 


AI 7D 


D05C 


D05B 


B23L 


LOGIC 
XX.XX.XX.I 


33.13.1 


33.13.41 


33.32.13 


33.32.10 


33.32.10 


33.32.17 


33.13.51 


33.32.14 


43.32.00 


33.32. 14 


33.32.17 


33.32.17 


33.32.17 


33.32.12 


LEVEU 


- 6+0 


- 6+0 


■ 6+0 


- 6+0 


+ 0-6 


+ 0-6 


- 6+0 


- 6+0 


+ 0-6 


- 6+0 


+ 0-6 


+ 0-6 


+ 0-6 


+ 0-6 


I I I 


| TIME-MS 


I 


_ 


CHA 


L 9 


3.6 SS-2.8 |)SEC 


JlJL 


io 


10 


REPLACE SIG 


REPLACE SIG 


NNEL END 


,SS - 5 


10 WIT! 


.5 MS 


10 WITH 9.8 


H 13.8 


MS-LO 1 


14 


14 


14 


10 1 


10 


10 


10 


MS-LOW SPEED 


M SPEE 


SS-3 USEC 


GO DE 


LAYED 


D GO DELAYED (II) 


(II) 


10 


FALLS 


FALLS 


12 


13 


15 


16 


3 MS A! 


3 MS AFTER S 


FTER SIG 10 


SS 


IG 10 


16 MS 


DROPS 


DROPS 


SIGNALS AF 


- SIGNALS AF 


17 


FECTED 


FECTED 


- 1 $-£- 


-2ft 


BY SIG 10 MOVE AC 


BY SIG 10 MOVE ACCORDINI 


_2I_ 


CORDINGLY 


-2?-2ft- 


24 


-25- tt- 


27 


28 


29 


IGLY 


3G 


NOTE I: 
2 : 


TEST POINT IN PARENTHESES FOR MPR OR TCM ONLY- 
FOR 21AI PR-MPR AND TCS USE TEST POINT 2IAIG20D- 
FOR 21AI TCM USE TEST POINT 21AIA16L 
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DATE 

EC NO. 

DATE 

EC NO. 

11-20-64 

I2I570C 

I40CT65 

125598 

5-6-65 

124237 

5APR66 

125635 

9AUG65 

124270 




TITLE 

PRINTER IMMEDIATE CARR 
OPERATION SINGLE SPACE 

iKEmi 

j TYPE 2821 

| PAGE 8084 


TC-14 Printer Immediate Carriage Operation - Single Space 
















































































































2821 FEMDM (7/67) TC-15 


PAGE 8085 


SIGNAL NAME 


SPACE I 


AFTER SPACE CTRL 2IAI E30P B3.33.29 +0-6 


CARR CTRL REG I 2IA3 D2IG 33.32.iq -6+0 


CARR CTRL REG 2 2IA3 021C B3.32.Iq -6+0 


SET CARR GO SS 2IA3 C29P p3.32.061 -6+0 


SPACE I SS[5.5 MS) 2IA3 B2IBB3.32.I4 +0-6 


LOW SPEED STOP 2IA3 


LOW SPEED START 2IA3 


CARRIAGE SETTLING 2IA3 F22L l33.32. 17 +0-6 


CARR ENDING 2IA3 B23L B3.32.I 2 +0-6 


LOW SPEED GO 


21 A3 AI7E 133.32. 17 -6+0 


21 A3 B28D B3.32.17 +0-6 


SPACE 2 


AFTER SPACE CTRL 


CARR CTRL REG I 


CARR CTRL REG 2 2IA3 D2IC B3.32.I0 


SET CARR GO SS 


SPACE 2 SS 9.8 MS 


LOW SPEED STOP 


CARR ENDING 


LOW SPEED GO 


SPACE 3 


AFTER SPACE CTRL 


CARR CTRL REG I 2IA3 D2IG [33.32.I0 -6+0 


CARR CTRL REG 2 2IA3 D2IC B3.32.I0 -6+0 


13.33.25 

+0-6 

13.32.10 

-6+0 

13.32. 10 


13.32.06 


13.32. 14 

+0-6 

13.32. 17 

+0-6 

13.32. 17 

+0-6 

13.32.17 

+0-6 

13.32.12 

+0-6 

13.32.17 

-6+0 

13.32.17 

+0-6 





13.33.25 

+0-6 


SET CARR GO SS 


LOW SPEED STOP 


LOW SPEED START 


2IA3 C29P B3.32.06 -6+0 


21 A3 B2IA B3.32.14 +0-6 


21 A3 D05AB3.32.I7 


2IA3 D05D 53.32.17 


CARRIAGE SETTLING 21 A3 F22L B3.32.I7 +0-6 


CARR ENDING 


21 A3 B23L B3.32. 12 +0-6 


- 6+0 


LOW SPEED GO 


21 A3 I AI7E 


21 A3 B28D 


TC-15 Printer Carriage Operation - Space After Printing 


SCAN 48 (SCAN 46-HSPI 


SCAN 48(SCAN 46-HSP] 


SS- I.3 USEC 


22 DELAYED 


DELAY 


SCAN 48 (SCAN 46-HSP) 


SS.- 16 MS. 


SS-I.3 USEC 

- 1 - 1 - 

3 DELAYED 


M III II11 m 


PRINTER CARRIAGE OPERATION 
TITLE SPACE AFTER PRATING 


TYPE 2821 


PAGE 8085 












































































































































































































































TO 16 2821 FEMDM (7/67) 



O I™ 
































































































2821 FEMBM (7/67) TC-17 



TC-17 UCB Print Operation 





















































































































































































































TO 18 2821 FEMDM (7/67) 


TCM 6 TCB 
TEST POINTS 


GIOL 
B2IA 
C26E 
C02L 
A I6E 
FIOE 

NOT USED 


A-G25L-(E29C) 
B-A24L-IHIOLl 


A-D23D-IDI2F 
B-E20D-(EIOF 


NO. SIGNAL NAME 
© BUS OUT LINES 
© ADDRESS OUT 

3 ADDRESS OUT DELAY 

I. 150 USEC! _ 

4 PRINT CHANNEL REQUE! 
© SELECT OUT 

© PRINT OP IN 
© 4DDRESS IN 
8 PRT ADDRESS GATE IN 
© PRT BUS IN 
© COMMAND OUT 

Ti COMMAND OUT DELAY 

II. 2 USEC) _ 

12 NOT COMMAND OUT SMP 

13 PRT COMMAND STORED 

14 PRINT BUSY 

15 3 RT COMMAND GATE I 

16 ’RT WRITE 

17 3 RT SERVICE REQUEST 

18 RESET TRAIN READY 

19 TRAIN READY 

20 CONDITION LOAD FORM; 

21 3 0 PRT NO-OP 

22 _OAD FORMAT 
© 3 RT STATUS IN 

24 NOT STATUS IN SAMPL 
© SERVIC OUT 

© 3 RT SERVICE IN 

,7 >RT ADAPTER CLOCK 
11 START _ 

28 END LOAD FORMAT 

29 3 RT CHANNEL END 

~^Tprt INTERRUPT REQUEE 

_ [PRT INTERRUPT A+B R 

31 >RT DEVICE END 

NOT PRT DEVICE 
END SAMPLE 


2IA3 AI6P BI3.II -6+0 I I 16 

-1-1- 1-1-I- 

2IAI inolrl 33.13.51 -6+0 I I ^• 13 

-, 1 , D26C| -1-1- 1-1- 1- 

2IAI G20D 33.13.41 -6+0 4,7,11.15 Mil DLYD I 2USEC 4,7, ll.’PT* I I DELAYED I.2USEC 


,, SET ADDRESS 
}i REG TO 240 

34 4DDRESS 240 


PRT ADAPTER REQ A+B 


TEST 

POINT 

LOGIC 

XX.XX.XXJ 

LEVEL 




GIOL 

31.11.35 

-6+0 

B2IA 

31.1 l.ll 

~6+0 

C26E 

33.13.6 1 

-6+0 

C02L 

31.1 1.34 

-6+0 

AI6E 

33.13.01 

-6+0 

E09A 

31.1 1.21 

-6+0 

A I6L 

33.13.71 

-6+0 




GIOQ 

31.1 1.36 

-6+0 

B02D 

31.1 l.ll 

-6+0 

B02P 

31.1 l.ll 

-6+0 

AI6P 

33L13. II 

-6+0 

H22E 

TD26CI 

33.13.51 

-6+0 

G20D 

33.13.41 

-6+0 

A I3P 

3.13. 12 

-6+0 

G2 IP 

33.13.71 

-6+0 

A02C 

(G25P) 

43.34. 15 

+0-6 

A07J 

3333.00 

-6+0 

A25C 

43.34.15 

-6+0 

E23C 

43.34 .1 5 

+0-6 

E24Q 

4134. 15 

-6+0 

D23P 

3113.21 

-6+0 

E24L 

31.11. 12 

-6+0 

G1 IA 

31.1 1.36 

-6+0 

D23A 

33.13.21 

-6+0 

E2IB 

(AI8P) 

3113.71 

+0-6 

E2IA 
(G26R) 

43.34.15 

-6+0 

H22L 

IFI7E) 

3113.54 

-6+0 

D30A 

IA25Q) 

33.1132 

13113.331 

-6+0 

AI8G 

33.13.54 

-6+0 

GI9R 

33.13.54 

+0 _ 6 

EI3A 

43.34.1 1 

-6+0 

EI9A 

4334. 12 

-6+0 

D23D 

33-13.32 

B3-B-331 

-6+0 


GATE LOAD FORMAT 


LOAD FORMAT —I 5USECt“ 

1 240 

SDDR 1 

2 1 3 14 

‘INITIAL SEL -H 

246 


ACJgg ^IMD 1 

DATA 

1 I” 

DATA DATA i 
-1-!_ 


II DELAYED I.2USEC 6,7 Bfc I I DELAYED 1.2 USEC 


STATUS, 


ADDR 

STATUS 

r i 


1 

| 

1 1 
! 

i ■H5 

| Kl . 2 , USEC 


-** 

■TO 

1—1.2, 

5 M2 3 DLYD 


T5 ■ 23 


1,15 

- 1 -1- 

1,20 ■ T | 

-1-1- 

I I 

-1-1- 

4,12 M 25 DELAYED 

-*-- f -1 


I 20 

- ( -1-1-1- 

4,12 Hi 25 DELAYED 1.2 USEC 

-1--1 —i-1-(- 

I 75* 

-1-1-1-- L 

—i t r'Hr 

5,5,6,17,75 ■ tm wmm 

—I Ts T ! 

I 16,25,26 tm 


1, 15.20 «T5 I 

-1-L 

33 MM* 


NOTE I: PERFORM GATELOAD FORMAT COMMAND FOLLOWED BY A LOAD FORMAT COMMAND 
NOTE 2: A COMMAND OUT RESPONSE TO PRINTER SERVICE IN MAY END THE OPERATION IF THE CHANNEL 
RECOGNIZES THE LAST CHARACTER BEFORE THE CONTROL UNIT 
NOTE 3: TEST POINTS IN PARENTHESIS FOR MPR OR TCM ONLY 
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DATA , DATA DATA 
—I-1-1- 

I I I 


*5,24,30 


5,24 


—1- 1 - 

1_1_ 

_ ! _ 

; i i i 

i i 

i i 

STATUS 

j ! 

(NOTE 

_ 

11 _ 

1 1 



1 ! ! 

— 



—1-1-1- 



ADDRi STATUS 


I 10 ■ 23 DELAYED] 


HOME GATEm 


I 15, 14,75 


5,6,75,75,30,55 M25 DELAYED 6,l2,75iB,30,35 

-1— 1 ‘—I K—— 

I 75 ■ I 


16,22,34 m 4 23,25 
I 5-7i_ 


P, 19,75,28 


■ 2'5 DELAYED 


■31 SAMPLE 

-1-1- 

I I 

I 

■ 23,25 

I 

Tt 

—i—i— 

23 DELAYED I.2USEC 


IJUiNb? I fc I J / u*. pArrtpQ 

9AUG65 124270 _ 

I40CT65 1 25 5 98 


TITLE GATE & LOAD FORMAT COMMANOS 


IBM I _ | TYPE 2821 

I PAGE STii 


TC-18 Gate and Load Format Commands 















2821 FEMDM (7/67) TC-19 


SIGNAL NAME 


START CF MOTOR) 
ONTACTOR PICK 


HESBiil 


FEED TR I 


FEED TR 2 


CARD LEVER NO. I 


CARD LEVER NO- 2 


LOGIC RUN CARR 


CF NON PROCESS 


CARRIAGE GO SS 


CARR CTRL REG I 


SKIP CTRL 


CARRIAGE OR 


HIGH SPEED START 


LOW SPEED START 


LOW SPEED GO 


HIGH SPEED LATCH 


HIGH SPEED STOP 


COMPARE SKIP EQUAL 


LOW SPEED STOP 


CARRIAGE SETTLING 


PRINT READY 


CARRIAGE ENDING 


READ COMPARE ONLY) 
FC READ BUSY 


MAGNETIC EMITTER 


INCH = 60° = 25 MSEC CARR SET TO 6 LINES/INCH _ 

_0° 45° 90° I 35 J 180" 225° 270° 315° 


(START KEY) 


PRINT START 

LAT 

START LATCH 

SS 

AUTO FEED 


CTRL LATCH 


PRT READY 


CTRL LATCH 


RUN START 

RUN TR 


TEST LOGIC 

CHAS POINT XX.XX.XX.I LEVEL 


21 A3 D28L 33-33.04 


LOGIC 

RUN CF 

SK 1 

CF 

PS 42 

LATCH 

EJECT 

(SINGLE SHOT) 


1404 E2IN 


2IA2 F09L 


1404 C2IG 


1404 DI4N 


2IA2 E03G 


21 A3 D2ID 


2 I A3 E26A 


21 A3 


2IA3 CIOE 


2IA3 CIOL 


2IA3 B28D 


21 A3 F20L 


2IA3 CIOA 


2IA3 D26G 


21 A3 CIOQ 


2IA3 B27B 


33-33.04 -6+0 


GI2C 43-32.62 +0-6 


GI3P 43.32.63 +0-6 


43.32.63 


74-70-7I 


1404 CO ID 74-70.61 


D09G 74-70-4I 


E22H 74-70-4I 


74-70-I I 


1404 DI5N 74-70-II -6+6 


1404 CI6H 74-70.21 -6+6 


- 6+6 


1404 DI 2A 74.70-21 


2IA2 H09C 43-32.52 


43.32.62 +0-6 


21 A3 F28Q 33-32-14 


33-32-10 +0-6 


33-32-10 -6+0 


33-32.14 -6+0 


33.32.17 +0-6 


33-32.17 +0-6 


33-32.17 


33-32-1 6 -6 +0 
33-32.17 +0-6 
33-32.11 +0-6 


33-32-17 


2 I A3 F22L 33-32-17 


2IA3 C28H 33.33.01 


21 A3 B23L 33-32.12 +0-6 


2IA2 | C18L 43.30.22 


90' 135" 180" 225" 270" 315' 0" 


26 DELAYED 5 MS 


SLOW BRUSH 
I COMPARE (APPROX) 


26 DELAYED 
. 5 MS , 


(APPROX)I 




(APPROX) 120 


’ TRI.SS3, READ GATE, 
LAST READ SCAN 


74-70.41 +0-12 


PAGE 8380 




TITLE CF INITIAL CARD RUN IN 


TYPE 2821 


PAGE 8380 


TC-19 CF Initial Card Run-In 











































































































































































































TC-20 2821 FEMDM (7/67) 


CARR-6 LINES/INCH 



SIGNAL NAME 

CHAS 

jjgiB 

LOGIC 

XX.XX.XX.1 


COMMAND OUT 


2 

PRT COMMAND GATE 1 


3 

PRT CONTROL 


33.13.11 

4 

PRT WRITE 

21 A3 



5 

SKIP CTRL 


33.32.10 

6 

CARR CTRL REG 1 

21 A3 

D2ID 

33.32.10 

7 

PRT COMMAND STORED 

21 A3 



8 

PRT BUSY 


33.13.51 

9 

PRT CHANNEL END 


33.13.54 

m 

IMMED GO LAT 

2IA3 

DI6G 

33.32.13 


CARR GO CF 


CF CARR GO GATE 


SK I CF 


P.S. 42 LATCH 


EJECT (SINGLE SHOT] 




CFC READ BUSY 


CF CARR GO 


CARRIAGE GO SS 


CARR DR 


HIGH SPEED START 


LOW SPEED GO 


SPEED LATCH 


HIGH SPEED STOP 


CARRIAGE ENDING 


PRINT COMPLETE 


LOW SPEED STOP 


CARRIAGE SETTLING 


PRT DEVICE ENO 


MAGNETIC EMITTER 


CF SKIP TO CHANNEL I IMMEDIATELY- 


* 25 MSEC * 60* 


33. 

,32. 

06 

43 

32. 

61 

43 

.32. 

61 

74 

.70. 

41 

74 

.70. 

41 

74 

.70. 

51 

43 

.30. 

22 

43 

.32. 

61 

33 

.32. 

14 

33 

.32. 

14 

33 

.32. 

17 

33 

.32. 

17 

33 

.32. 

16 

33 

.32. 

17 

33 

.32. 

12 

33 

.33. 

03 

33 

.32. 

17 

33 

.32. 

17 

33 

.13 

54 

74 

.70 

41 


TRI.SS3 READ 
GATE i LAST 




.COMPARE SKIP ' 1 ' 

'EQUAL (APPROX,! 
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TC-20 CF Skip to Channel 1 







































































































































































































2821 FEMDM (7/67) TC- 



N> 


TC-21 Read During Feed and Write Command 












































































































































































































































TC-22 2821 FEMDM (7/67) 


j ' 1 2 I 3 I 41 5 | 6 



5.5 USEC -H PR h-RD PR RD PR RD PR RD PR RD PR UPDATE PR RD PR RD PR RD PR RD PR RD PR UPDATE PR RD PR RD PR 

RD PR RD PR RD PR UPDATE 1 

IQ 

SIGNAL NAME 


imfl 

mm 

LOGIC 

XX.XX.XX.I 


;i;ii ■ i li ■ uiiiA i rauft i 

nnu«niai:«s!i 

i cvi i m+ii i wieps im icw oh slv th> ! 

mrsmmm&i 

rs:i i hi riiii i [»m»E oh i ra or? i rai or i 

IHtlMMlfMft? 

1 J»vjlB74.Ml 1 OJC 










frO _^1 





_ 

■■■■ 

SS2-—1 



SS3 

_ 

B 

CFC READ BUSY 

2IA2 



ED 









BHH^BBBHHHB 













0 




74.70.01 













E 


2 1A 2 

CI7C 














II 


2IA2 


43.30.22 

s; Q 


















E 

READ GATE 



43.30.22 

9 









■BHBBl^ 

BBW 

^^■3 I 2 












B 

GATED PSS 





jsT,' 

Kit CvJMK 




■ 







7 

READ CTRL 










— 
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SD-2 Driver and Sense Amplifier Signal Levels 


















838000 


SINGLE SHOT AND DELAY TIMINGS 


2821 


9000 


ASSURE THE FOLLOWING ARE SET ACCORDINGLY. SYNC POINTS WILL NOT BE REQUIRED EXCEPT ON 
VARIABLE DELAY CARDS. WHEN CHECKING DELAY CIRCUITS. SYNC EXTERNAL POSITIVE ON THE 
INPUT PIN AMD OBSERVE THE OUTPUT PIN FOR CORRECT AMOUNT OF DELAY. ALL SETTINGS HAVE 
A PLUS 10, MINUS 0% TOLERANCE EXCEPT WHERE NOTED. 



OUTPUT 





LOGIC 

GATE 

LOCATION 

TYPE 

DESCRIPTION 

SETTI 

NGS 

LOCATION 

*21A2 

DI8B 

SS 

-Y BLOCK LINE FULL - UCS ONLY 

600 LPM 

57.0 

MSEC 

43-34.05 

*21A2 

DI8B 

SS 

-Y BLOCK LINE FULL - UCS ONLY 

1 100 LPM 

21 .0 

MSEC 

43-34.05 

2 i A3 

A08B 

SS 

-Y P.S.S. TRIG 600 LPM 

300.0 

USEC 

33.33-00 

2 i A3 

A08B 

SS 

-Y P.S.S. TRIG 1 100 LPM 

150.0 

USEC 

33.33.00 

21 A3 

B09B 

SS 

-Y CARR. SETTLING 

16.0 

MSEC 

33.32.17 

**21 A3 

BI0B 

SS 

-Y SPACE 1 -TAG READING - 

5.5 

MSEC 

33.32.14 

**21 A3 

B1 IB 

SS 

-Y SPACE 2 

9.8 

MSEC 

33.32.14 

**21 A3 

BI2B 

SS 

-Y SPACE 3 

13-8 

MSEC 

33-32.14 

21 A3 

BI4B 

SS 

-Y CARR. GO 

2-8 

USEC 

33-32.14 

21 A3 

BI4B 

SS 

-Y CARR. GO *CF 

3.0 

USEC 

33-32.14 

21 A3 

6168 

SS 

-Y CARR. ENDING 

1-3 

USEC 

33.32.12 

21 A3 

BI8B 

SS 

-Y CARR. BRUSH REG. RESET 

2.8 

USEC 

33-32-12 

21 A3 

BI8B 

SS 

-Y CARR. BRUSH REG- RESET *CF 

2.0 

USEC 

33.32.12 

21 A3 

B08E 

DLY 

-Y SENSE AMP VARIABLE DELAY - 
B08F INPUT 

15-0 

USEC 

33-33-00 

21 A3 

BI5E 

DLY 

-Y VARIABLE DELAY - BI5F INPUT - 
2 OR 3 SPACE OPERATION 

3.0 

MSEC 

33-32.17 

21 A3 

B27E 

DLY 

-Y END OF FORMS DELAY- B27F INPUT- 

10.0 

USEC 

33-33.01 

21 A3 

D22E 

DLY 

-Y FORMS CHECK DELAY - D22F INPUT- 

9.0 

MSEC 

33.32.11 

2IA4 

B22B 

S.T 

SS 

.L. MODE 

-Y SINGLE CYCLE 

ONLY 

10-0 

USEC 

33-23.11 

21 A3 

DI2B 

SS 

-Y S.T.L. GO 

12-0 

MSEC 

43-32.00 

***21 A3 

DI6B 

SS 

-Y S.T.L. CARR. SETTLING 

RATE LIMITER ' 

9.0 

MSEC 

43.32.01 

***** 21 A3 

READER PUNCH 



33.32.17 


21 B1 

H28E DLY 

-Y SCAN 

DELAY READER - H28F INPUT 

150.0 

USEC 

32.32.13 

*“* 2IB4 

E23E DLY 

± .5 MSEC 

-Y RDR. 
INPUT - 

TIME OUT DELAY - E23F 

1400 C0MPAT- ONLY 

6.5 

MSEC 

42-14.01 

** 

CARRIAGE CONTROL SINGLE SHOT TIMINGS: 






1 . SUBTRACT THE ACTUAL TIMING OF THE .5.5 MSEC SINGLE SHOT FROM 21 .4 MSEC FOR 
MODEL 2 OR 7 PRINTERS (600 LPM) OR 20.8 MSEC FOR MODEL 3, OR N1 PRINTERS 
(1100 LPM) TO DETERMINE THE ACTUAL TIMING OF THE 16 MSEC SINGLE SHOT. 

2. THE ACTUAL TIMING OF SPACE 2 AND SPACE 3 SINGLE SHOTS DEPENDS UPON GOOD 
PRINT ALIGNMENT. SEE 1403 FIELD ENGINEERING MAINTENANCE MANUAL, FORM 
225 - 6493 - 4 OR HIGHER FOR ADJUSTMENT PROCEDURES. 

THE COMBINED TIMINGS OF THE S.T.L. 12.0 - MSEC AND 9 - MSEC SINGLE SHOTS SHOULD 
EQUAL 21 .4 MSEC FOR MODEL 2 OR 7 PRINTERS AND 20.8 MSEC FOR MODEL 3 OR N1 
PRINTERS. ADJUST THE 9 - MSEC SINGLE SHOT TO OBTAIN THIS TIMING. 

**** SET THE PROCESSOR INTO A COMPATIBILITY LOOP OF READ PRINT-PRINT AND BRANCH 

BACK TO READ. INTERNAL SYNC PLUS ON PIN E23F AND ADJUST FOR A 6.5-MSEC PULSE. 

***** INSTALL A CARRIAGE TAPE WITH A CHANNEL-1 PUNCH EVERY 66 LINES (11 INCHES). SET UP A PRINT-AND-SKIP 

OPERATION ON THE I/O TESTER. THE DATA REGISTER CAN BE FILLED WITH BLANKS AND THE PAPER REMOVED FROM 
THE 1403 (THE END OF FORMS CONTACTS SHOULD BE HELD DOWN WITH A PUNCHED CARD). THE CARRIAGE SHOULD 
BE ENGAGED. 

SCOPE THE LOW-SPEED START SIGNAL (LOGIC 33.32.17.1). THE TIME BETWEEN THE RISE OF ONE LOW-SPEED START 
SIGNAL AND THE RISE OF THE NEXT ONE SHOULD BE SET TO 315 MILLISECONDS BY ADJUSTING THE POT ON THE 
RATE LIMITER CARD JUST INSTALLED. 

IF THIS CANNOT BE ACHIEVED, SET THE POT AT THE POT LIMIT. IN NO CASE SHOULD THE SETTING BE LESS THAN 
315 MILLISECONDS OR MORE THAN 330 MILLISECONDS. 

NOTE: THE MAXIMUM AND MINIMUM TIME DELAY FROM PIN "L" TO PIN "E" FOR CARD CAPS 
DGC-, DGD-, DGF-, AND DGH- ARE: 

MAXIMUM TIME DELAY = (NOMINAL VALUE) + (NOMINAL VALUE) (.05) 

MINIMUM TIME DELAY= (NOMINAL VALUE) - (NOMINAL VALUE) (.05) 



SD-3 Single Shof and Delay Timings 


2821 FEMDM (3/68) SD-3 




Interface 

Burst Proceed 
Byte Counter 1 
Channel Register 
Interleave Proceed 
Not Command Out Sample 
Not Service Out Sample 
Reader-Punch Service In 
Reader-Punch Status In 
Test I/O 


SLD-29 C2 
SLD-29 D2 
SLD-30 E2 
SLD-29 C2 
SLD-28 A4 
SLD-28 B4 
SLD-30 C3 
SLD-30 C6 
SLD-28 E5 


I/O Tester 
Reader-Punch 


Block Punch Feed 

SLD-11 D2 


Block Read Feed 

SLD-11 E2 


CE Start Latch 

SLD-11 B2 


Punch Complete 

SLD-11 D2 


Punch Feed 

SLD-11 D3 


Read Complete 

SLD-11 C2 


Read Feed 

SLD-11 C2 


Read Service Cycle 

SLD-11 C6 


Read Transfer Cycle 

SLD-11 B6 


Read Transfer Cycle Request 

SLD-11 B3 


Reader-Punch Adapter Reset 

SLD-11 C4 


Reset RAR 

SLD-11 B3 


nter 



CE Address Set Control 

SLD-20 D 1 


CE Carriage Set Control 

SLD-20 D5 


CE Home Control Latch 

SLD-19 B1 


CE Start Latch 

SLD-19 A1 


Clock Run Trigger 

SLD-19 E2 


Hammer Check Latch 

SLD-20 E5 


Home Gate 

SLD-19 B5 


Immediate Go 

SLD-20 B1 


Print Gate Latch 

SLD-19 D6 


Print Ready 

SLD-20 E4 


Print Trigger 

SLD-19 E6 


Printer Adapter Reset Latch 

SLD-20 El 


PSS Control Latch 

SLD-19 B1 


PSS Trigger 

SLD-19 A5 


Train Ready 

SLD-19 C5 


Write Gate 

SLD-19 C4 


ader 



0 Bit Modifier 

SLD-13 D2 


1 Bit Modifier 

SLD-13 D2 


9 Read Service Cycle 

SLD-32 A2 


Adapter Request 

SLD-32 B6 


Adapter Reset 

SLD-32 C5 


Address Check 

SLD-2 D2 


Allow Cycle 

SLD-13 E4 


Address Register 

UDC-4 C2, 

SLD-13 B5 

Block RAR Advance 

SLD-13 D4, 

SLD-33 C5 

Bus Out Check 

SLD-1 B5 


Busy 

SLD-13 E4 


Channel End 

SLD-10 A3, 

SLD-12 A2 

Channel Register 

UDC-5 D3, 

SLD-12 E5 

Channel Register Full 

SLD-12 C5 


Channel Request 

SLD-32 D3 


Check Planes 

UDC-4 B4 


Command Reject 

SLD-1 C5 


Data Check 

SLD-2 D4 


Data Check Gate 

SLD-2 E3 


Data Register 

UDC-4 B4, 

SLD-12 E4 

Data Register BAR Check 

SLD-2 C2 


Delta Read Service Cycle Request 

SLD-13 D5, 

SLD-33 B5 

Device End 

SLD-10 A4, 

SLD-13 C2 

End Read Data Transfer 

SLD-12 B2 


Equipment Check 

SLD-2 A4 


Interrupt Request 

SLD-13 A1 


Intervention Required 

SLD-32 B3 


Operational In 

SLD-32 D5 


Punch Select 

SLD-12 B6 


Queued 

SLD-32 A3 


RAR Units Triggers 

SLD-34 


RAR Tens Triggers 

SLD-34 


Read Check 

SLD-2 B2 


Read Check Read 

UDC-5 B1 


Read Complete 

SLD-13 B2 


Reader Control 

SLD-12 A5 



SD-4 Index of Latches and Triggers (Except 1404) Sheet 1 


SD-4 2821 FEMDM (7/67) 








Figure and Location 


Latch or Trigger Name 

Logic 

Type 











Basic 

CF 

PRST 

UCB 

MPR 

Load Format 

43.34.15 

FL 




SLD-21 B3 


Mod +2 

43.34.17 

FL 




SLD-42 E2 


Not Command Ouf Sample 

31.11.11 

FL 

SLD-28 A4 





Not Service Out Sample 

31.11.11 

FL 

SLD-28 B4 





PSS Control 

33.33.02 

FL 

SLD-19 Bl 





PCG 

33.33.24 

TR 

UDC-6 
SLD-17 B3 
SLD-41 





Print Adapter Request 

33.13.32 

FL 

SLD-37 B6 





Print Adapter Reset 

33.13.32 

FL 

SLD-20 El 
SLD-37 D5 





Print Buffer Address Register 

33.23.02 

TR 

UDC-6 D3 



UDC-7 D3 





SLD-16 C6 
SLD-17 D2 
SLD-40 
SLD-46 
SLD-47 



SLD-22 C2 

i 


Print Buffer Data Register 

33.23.06 

TR 

UDC-6 C5 



UDC-7 C5 





SLD-16 C4 



UDC-8 A4 



33.13.62 

FL 




SLD-22 B3 


Print Bus Out Check 

33.13.62 

FL 

SLD-4 C4 
SLD-7 D4 



SLD-5 D4 


Print Busy 

33.13.51 

FL 

SLD-16 E3 





Print Channel End 

33.13.54 

FL 

SLD-10 D3 
SLD-16 B3 



SLD-21 C3 


Print Channel Request 

33.13.62 

FL 

SLD-37 D2 





Print Clock 

33.33.42 

TR 

UDC-6 D3 



UDC-7 D3 





SLD-15 C6 



SLD-21 D5 





SLD-17 D2 



SLD-22 C2 


Print Clock Run 

33.33.41 

TR 

SLD-16 C5 



SLD-21 C5 





SLD-17 Cl 
SLD-19 E2 



SLD-22 Cl 


Print Command Chained 

43.34.14 

FL 




SLD-6 E5 


Print Command Reject 

33.13.62 

FL 

SLD-4 B4 
SLD-8 C4 



SLD-5 C4 

SLD-7 C4 

Print Complete 

33.33.03 

FL 

SLD-18 A4 

SLD-24 A3 

SLD-26 A5 



Print Control 

33.13.11 

FL 

SLD-16 Bl 





Print Device End 

33.13.54 

FL 

SLD-10 E3 
SLD-18 A5 

SLD-24 A5 

SLD-26 A5 



Print Gate 

33.33.02 

FL 

SLD-17 D3 
SLD-19 D6 



SLD-22 D3 


Print Interrupt Request 

33.13.32 

FL 

SLD-37 E5 





Print Intervention Required 

33.13.56 

FL 

SLD-4A4 
SLD-37 E2 



SLD-5A4 

SLD-7A4 

Print Op In 

33.13.01 

FL 

SLD-39 D3 





Print Parity Check 

33.32.10 

FL 

SLD-4 C2 

SLD-8 B2 


SLD-5 C2 

SLD-7 C2 

Print Queued 

33.13.51 

FL 

SLD-38 B4 





Print Ready 

33.33.01 

FL 

SLD-4A3 
SLD-20 E3 



SLD-5 A3 

SLD-7A3 

Print Scan 

33.33.03 

TR 

SLD-17 E5 



SLD-22 E5 


Print Scan Counter 

33.33.25 

TR 

UDC-6 A2 





Print Sense 

33.13.11 

FL 

SLD-10 D2 





Print Service In 

33.13.21 

FL 

SLD-39 B5 





Print Status In 

33.13.21 

FL 

SLD-39 D5 





Print Sub Scan 

33.33.00 

TR 

SLD-19 A5 





Print Trigger 

33.33.02 

TR 

SLD-17 E4 
SLD-19 E5 



SLD-22 E4 


Print Unit Check 

33.13.56 

FL 

SLD-4 A4 

SLD-8 D4 


SLD-5 B4 

SLD-7 C4 

Print Write 

33.13.12 

FL 

SLD-16 A3 



SLD-21 A4 


Print Write Data Available 

33.13.71 

FL 

SLD-16 B5 
SLD-39 C2 



SLD-21 B4 


Print Write Gate 

33.33.03 

TR 

SLD-16 C4 



SLD-21 E4 





SLD-19 C3 





Punch Adapter Request 

32.13.11 

FL 

SLD-35 A6 





Punch Adapter Reset 

32.13.11 

FL 

SLD-35 C5 





Punch Address Register 

32.20.14 

TR 

UDC-4 D2 
SLD-15 D5 
SLD-37 





Punch Buffer Full 

32.33.25 

FL 

SLD-15 E4 





Punch Bus-Out Check 

32.13.31 

FL 

SLD-1 E4 





Punch Channel End 

32.13.21 

FL 

SLD-10 C3 
SLD-14 A4 





Punch Channel Request 

37.13.12 

FL 

.SLD-35 C2 





Punch Check Read 

42.11.01 

FL 

UDC-5 A2 





Punch Command Reject 

32.13.31 

FL 

SLD-1 E4 






SD-5 Index of Latches and Triggers Sheet 2 


2821 FEMDM (9/67) SD-5 













Latch or Trigger Name 

Logic 



Type 

Basic 

Punch Complete 

32 

.31.07 

FL 

SLD- 

■11 D2 





SLD- 

■15 E2 

Punch Data Check PFR 

42 

.12.03 

FL 

SLD- 

-3 B5 

Punch Device End 

32 

.13.22 

FL 

SLD- 

-3 B3 





SLD- 

-10 D4 





SLD- 

-15 E2 

Punch End 

32 

.13.42 

FL 

SLD- 

■14 A5 

Punch Equipment Check 

32 

.13.33 

FL 

SLD- 

■5 D5 

Punch Feed 

32 

.13.32 

FL 

SLD- 

■11 D3 

Punch Insert Blocks 

32 

.33.25 

FL 

SLD- 

-15 E5 





SLD- 

■35 E6 

Punch Interrupt Request 

32 

.13.42 

FL 

SLD- 

-14 B4 





SLD- 

■35 A2 

Punch Intervention Required 

32 

.13.33 

FL 

SLD- 

-35 El 

Punch Last Address 

32 

.33.18 

FL 

SLD- 

■14 C3 





SLD- 

■35 B5 

Punch Not Ready 

32 

.13.42 

FL 

SLD- 

■33 B3 

Punch Op In 

32 

.13.12 

FL 

SLD- 

■35 D5 





SLD- 

■38 D2 

Punch PFR Transfer Cycle 

42 

.13.27 

FL 

SLD- 

■36 D5 

Punch PFR Validity 

42 

.12.03 

FL 

SLD- 

■3 A5 

Punch Queued 

32 

.13.42 

FL 

SLD- 

■35 A3 

Punch Scan Emit 

32 

.33.18 

FL 

SLD- 

■15 D2 





SLD- 

■35 C5 

Punch Sense 

32 

.13.02 

FL 

SLD- 

■10C1 

Punch Service Cycle 

32 

.33.17 

FL 

UDC 

-4 A5 





SLD- 

■11 E5 





SLD- 

■15 C2 





SLD- 

■36 C3 

Punch Stacker Inhibit 1 

32 

.33.21 

FL 

SLD- 

■3 C2 

Punch Stacker Inhibit 2 

32 

.33.21 

FL 

SLD- 

3 D3 

Punch Stacker Inhibit 3 

32 

.33.32 

FL 

SLD- 

3 E4 

Punch Time Counter 

32 

.33.11 

TR 

UDC 

-4 B4 





SLD- 

■15 A4 

Punch Transfer Cycle 

32 

.33.17 

FL 

UDC 

-4 E2 





UDC 

-5 E2 





SLD- 

11 E5 





SLD- 

14 C5 





SLD- 

36 B3 

Punch Unit Check 

32 

.13.22 

FL 

SLD- 

1 D4 

Punch Write 

32 

.13.02 

FL 

SLD- 

14 A2 

Read Check 

32 

.30.53 

FL 

SLD- 

2 B2 

Read Check Read 

42 

.11.01 

FL 

UDC 

-5 B2 

Read Complete 

32 

.31.07 

FL 

SLD- 

11 C2 





SLD- 

13 B1 

Read Data or Bar Check 

32 

.20.53 

FL 

SLD- 

2 C2 

Read Feed 

32 

.12.40 

FL 

SLD- 

11 C2 

Read Translate Check 

32 

.20.79 

FL 

SLD- 

2 C5 

Read Validity Check 

32 

.12.34 

FL 

SLD- 

2 E4 

Reader Adapter Request 

32 

.12.11 

FL 

SLD- 

32 B6 

Reader Adapter Reset 

32 

.12.11 

FL 

SLD- 

32 C5 

Reader Address Register 

32 

.20.12 

TR 

UDC 

-4 C2 





SLD- 

13 C5 





SLD- 

34 

Reader Bus-Out Check* 

32 

.12.31 

FL 

SLD- 

1 B5 

Reader Busy 

32 

.12.21 

FL 

SLD- 

13 E4 

Reader Channel End 

32 

.12.21 

FL 

SLD- 

10 A3 





SLD- 

12 A2 

Reader Channel Request 

32 

.12.12 

FL 

SLD- 

32 D3 

Reader Command Reject 

32 

.12.32 

FL 

SLD- 

1 C5 

Reader Control 

32 

.12.02 

FL 

SLD- 

12 A5 

Reader Data Check 

32 

.12.34 

FL 

SLD- 

2 E4 

Reader Data Check Gate 

32 

.12.34 

FL 

SLD- 

2 E4 

Reader Device End 

32 

.12.22 

FL 

SLD- 

10 A4 





SLD- 

13 C2 

Reader End 

32 

.12.42 

FL 

SLD- 

13 B2 

Reader Equipment Check 

32 

.12.34 

FL 

SLD- 

2 A4 

Reader Interrupt Request 

32 

.12.42 

FL 

SLD- 

13 A1 

Reader Intervention Required 

32 

.12.34 

FL 

SLD- 

32 B3 

Reader Op In 

32 

.12.14 

FL 

SLD- 

32 D5 

Reader-Punch Data Register 

32 

.20.31 

TR 

UDC 

-4 B3 





SLD- 

12 E4 





SLD- 

14 D2 





SLD- 

15 A3 





SLD- 

31 

Reader-Punch Select 

32 

.20.17 

TR 

SLD- 

12 B6 


Figure and Location 


PRST 


SD-6 Index of Latches and Triggers Sheet 3 


SD-6 2821 FEMDM (9/67) 









Latch or Trigger Name 

Logic 

type 

Reader-Punch Service-In 

32.11.01 

FL 

Reader-Punch Status-In 

32.11.03 

FL 

Reader Queued 

32.12.42 

FL 

Reader Read 

32.12.02 

FL 

Reader Ready 

32.12.42 

FL 

Reader Sense 

32.12.02 

FL 

Reader Service Cycle Request 

32.32.13 

FL 

Reader Service Cycle 

32.32.13 

FL 


Reader Timer Counter 32 .32.11 

Reader Transfer Cycle 32.32.13 

Reader Transfer Cycle Request 


Reader Transfer Cycle Request 32.31 .09 

Reader Unit Check 32.12.22 

Reader 0 Bit Mod 32.12.03 

Reader 1 Bit Mod 32.12.03 

Reset RAR 32.31.07 

Skip-Space 33.32.10 

Slow Speed 33.32.16 

Suppress Data 31.11.35 

Sync Check 33.33.21 

Tape Control STL l,2,3,and8 43.32.01 

Test I/O 31.11.21 

Train Ready 33.33.00 

Transfer Cycle Request 32.31.11 


Basic 


SLD-30 C3 
SLD-30 C6 
SLD-32 A3 
SLD-12 B2 
SLD-13 E2 
SLD-10 A2 
SLD-13 D6 
SLD-33A6 
UDC-4 B1 
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MDM - MAINTENANCE DIAGRAM MANUALS 


THE MAINTENANCE DIAGRAM MANUAL STRUCTURE IS DESIGNED TO PERMIT ENTERING AT ANY POINT THAT BEST FITS " 

THE EXPERIENCE AND KNOWLEDGE LEVEL OF THE CE. EACH ENTRY POINT (CLASS OF DIAGRAM) PROVIDES SUFFICENT 

INFORMATION AT THAT LEVEL TO ENABLE FURTHER DEFINITION AND ISOLATION OF THE PROBLEM. LINKAGE BETWEEN THE 

DIAGRAMS WILL FACILITATE CONTINUITY TO LEAVE OR RE-ENTER THE DIAGRAM STRUCTURE. THE STRUCTURE CONSISTS 

OF THE FOLLOWING: 

A. UNIT DATA AND CONTROL DIAGRAM (UDCD) — 

B. ERROR CHECK ANALYSIS DIAGRAM (ECAD) 

C. I/O OPERATIONS DIAGRAM 

D. SIMPLIFIED LOGIC DIAGRAM (SLD) 

E. FLOW CHARTS 

F. TIMING CHARTS 

G. X - Y RECORDINGS 

B 


UNIT DATA AND CONTROL DIAGRAM (UDCD ) 


SUPPLEMENTS THE SYSTEM DATA FLOW DIAGRAM AND ASSISTS IN MALFUNCTION ANALYSIS BY PROVIDING DATA TO 
ISOLATE ERRORS TO A GENERAL AREA OF THE MACHINE. 


ERROR CHECK ANALYSIS DIAGRAMS (ECAD) 


ASSISTS IN ERROR ANALYSIS BY INDICATING THE LOGIC THAT PRODUCES THE ERROR CONDITION. THE DIAGRAM CONTAINS 

SUFFICIENT DATA TO GUIDE THE CE TO AN OPTIMUM STARTING POINT, IN THE EVENT THAT SCOPING IS NECESSARY AND TO Q 

ENABLE HIM TO DETERMINE THE CONDITIONS EXISTING AT THAT POINT BEFORE GOING TO THE ALD'S. 

I/O OPERATION DIAGRAM 

THE I/O OPERATIONS DIAGRAMS ARE DRAWN TO SHOW THE OVERALL FUNCTIONS OF THE OPERATION. THEY CONTAIN THE 
FOLLOWING: 

A. OBJECTIVES OF OPERATION AS DESCRIBED IN THE INSTRUCTION MANUAL. 

B. ONLY THOSE PORTIONS OF THE MACHINE THAT ARE USED DURING THE OPERATION DESCRIBED. 

C. DATA FLOW LINES. 

D. INDICATORS AND ERROR CHECKS. 

E. REGISTERS, SWITCHING CIRCUITS, AND CONTROL CIRCUITS. 

SIMPLIFIED LOGIC DIAGRAMS (SLD) & 

THE SIMPLIFIED LOGIC DIAGRAMS INDICATE THE AND/OR LOGIC, OF THE COMPLEX AREAS OF THE SYSTEM WHERE THE 
ALD TENDS TO CONFUSE AND MISLEAD. 

FLOW CHARTS 

THE FLOW CHARTS PROVIDE: 

A. OBJECTIVES OF OPERATION. 

B. CONTROL FLOW (HEAVY LINES) 

C. AUXILIARY CONTROLS. 

D. DATA OBJECTIVES. 

E. NOTES TO CLARIFY A CONFUSING POINT. E 

TIMING CHARTS 


EACH TIMING CHART CONTAINS THE FOLLOWING: 

A. A SYNC POINT (IF AVAILABLE). 

B. TEST POINT FOR EACH ENTRY ON TIMING CHART. 

C. VOLTAGE LEVELS FOR EACH TEST POINT. 

D. A TIMING BAR INDICATING LINE NAME DURATION. 

E. ALD PAGE REFERENCE FOR EACH TEST POINT. 

F. ALD LINE NAME FOR EACH TEST POINT. 

G. DATA SETUP PROCEDURES NECESSARY TO PRODUCE THE INDICATED TIMING CHART. r 

H. THE LINE NUMBERS THAT CORRESPOND TO THE STANDARD INTERFACE LINES, ENCIRCLED 
FOR QUICK REFERENCE OF OPERATIONAL SEQUENCE. 

J. RISE AND FALL TIMES KEYED TO THE NUMBER OF THE LAST LINE AND/OR STORAGE DEVICE 
THAT CONDITIONED OR CAUSED THE REPRESENTED ACTION. THE CLOCK TIMINGS ARE 
USUALLY REPRESENTED BY THE TIME SCALE AND SHALL NOT BE CONSIDERED IN DETERMINING 
THE KEY NUMBER. 

K. IMPORTANT AND CRITICAL TIMING DURATIONS AND TIMING RELATIONSHIPS (SINGLE SHOTS, — 

DELAYS, ETC.) 

X - Y RECORDINGS 


THE X - Y RECORDINGS ARE EXTREMELY USEFUL FOR WAVEFORM ANALYSIS IN COMPLEX OR UNUSUAL CIRCUITS. 

EACH X - Y RECORDING OR ITS EQUIVALENT CONTAINS THE FOLLOWING: u 


A. A SYNC POINT. 

B. TEST POINT FOR EACH WAVEFORM. 

C. VOLTAGE LEVEL FOR EACH TEST POINT. 
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LOGIC NUMBER 


LOGIC NAME 


UNIT DATA FLOW 


DATA FLOW READER-PUNCH 

DATA FLOW READER-PUNCH 

DATA FLOW PRINTER 

DATA FLOW-PRINTER UCB 

DATA FLOW-UNIVERSAL CHARACTER BUFFER 


FRROR CHECK ANALYSIS DIAGRAMS 


READER-PUNCH ERROR CHECK 
READER SENSE BIT 3 AND BIT 4 
PUNCH SENSE BIT 3 AND BIT 4 
PRINTER ERROR CHECK 
UCB PRINTER ERROR CHECKS 
UCB PARITY CHECK 
MPR PRINTER ERROR CHECKS 
PRINTER ERROR CHECKS - CF 
PRINTER ERROR CHECKS - CF 

X/O OPERATIONS DIAGRAMS 

SENSE-REACER-PUNCH AND PRINTER 

I/O TESTER OP-ROR/PCH 

READER COMMANDS 

READER COMMANDS 

PUNCH COMMANDS 

PUNCH COMMANDS 

PRINTER COMMANDS 

PRINTER COMMANDS 

CARRIAGE OPERATION 

I/O TESTER OP-PRT 

I/O TESTER OP-PRT 

UCB LOAD FORMAT COMMAND 

UCB PRINTER COMMAND 

CARD FEED CONTROLS 

CARRIAGE OP - CF 

CARD-FEED-READ CONTROLS 

CARRIAGE OP I - PRST 

CARRIAGE OP 2 - PRST 

SIMPLIFIED LOGIC DIAGRAMS 
COMMON INTERFACE 
COMMON INTERFACE 
READER-PUNCH COMMON INTERFACE 
ROW BIT CHECK CONTROL 
READER INTERFACE CONTROLS 
READ SELECT SERVICE AND TRANSFER 
READER ADDRESS REGISTER (RAR) 

PUNCH INTERFACE CONTROLS 

PUNCH SELECT-SERVICE AND TRANSFER 

PUNCH ADDRESS REGISTER (PAR) 

PRINTER INTERFACE 

PRINTER INTERFACE 

PRT BUFFER ADDRESS REGISTER (BAR) 

PRINT CHARACTER GENERATOR 

UCB BUFFER ADDRESS REGISTER-UNITS 

UCB BUFFER ADDRESS REGISTER-TENS 

UCB DATA REGISTER 

UCB LINE FULL-UNPRINTABLE CHARACTER 

STORAGE ADDRESS REGISTER (BAR)-UNITS 
STORAGE ADDRESS REGISTER (BAR)-TENS 
READ ROW BIT ADDRESSING 
READ ROW BIT LATCHES 

FLOW CHARTS 


INITIAL SELECTION SEQUENCE 

DATA TRANSFER-BURST MODE 

DATA TRANSFER-DATA INTERLEAVE MODE 

READER DATA TRANSFER-BURST MODE 

READER FEED OPERATION 

PUNCH DATA TRANSFER-BURST MODE 

PUNCH OP-AFTER PUNCH DATA TRANSFER 

BASIC PRT TRANSFER OP-BURST MODE 

PRT OP AFTER TRANSFER OF 132 CHAR 

CARRIAGE CONTROL OPERATION 

UCS LOAD FORMAT COMMANDS 

UCS PRT OP AFTER TRANS OF 132 CHAR 

|404 INITIAL CARD RUN IN 

CF SKIP TO CHANNEL I IMMEDIATELY 

CF WRITE AND SKIP TO CHANNEL I AFTER PRINTING 

CF FEED AND WRITE COMMAND 

CFC READ DURING CARD FEED 

CFC READ DATA TRANSFER (BURST MODE) 
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INTERFACE-DATA INTERLEAVE I BYTE MODE 

READER READ COMMAND-BURST MODE 

2540 READER AFTER 1ST 3 FEED CYCLES 

PUNCH WRITE COMMAND-BURST MODE 

2540 PUNCH AFTER 1ST 3 FEED CYCLES 

PRINT WRITE COMMAND-BURST MODE 

PRINT AFTER TRANSFER OF 132 CHAR 

PR BUFF TRANS OF 132 CHAR IN BURST MODE 

OP SKIP TO BEFORE PR FROM CHAN I 

PRINT IMMEDIATE CARR OR SINGLE CYCLE 

PRINT CARR OP SPACE AFTER PRINT 

SINGLE CYCLE PRINT SEQUENCE-CE BOX 

UCB PRINT OPERATION 

UC8 GATE AND LOAD FORMAT COMMANDS 

CF INITIAL CARO RUN IN 

CF SKIP TO CHAN I IMMED 

CF WR AND SKIP TO CHAN I AFTER PRINTING 

READ DURING FEED AND WRITE COMMD 

READ SCAN FOR ONE DIGIT TIME 

X - Y RECORDINGS 

ADDRESS REGISTER SIGNAL LEVELS 
DRIVER + SENSE AMP SIGNAL LEVELS 


SINGLE SHOT AND DELAY TIMINGS 
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PCH READ REQ-B puNCH _ 

NOT PCH READ_I r EA q K 

42. I I .01.I 
5061E6 PFR XFER CYCLE 


4040C5 RDR TRANS CYCLE 


RDR READ REQ-I READ - 

■ rurri/ 

4040B2 NOT RDR READ_I READ 

42.I 1.01■I 


PCH CHECK READ 


nInOT PCH CHK READ 


4060C5 

2020E2 PCH TRANS CY 


42.31.01. I 


2020B4 DATA REG—P 6 12-9. 


32.20.63.1-32.20.66.I 


PFR TRANS CY REQ. 
4040B2 CHANNEL END 


4040C3 RDR TRANS CYCLE REQ 


5021A6 DATA REG XU 
DIAGNOSTIC READ CYCLE 


5021B6 DATA REG XL 


DATA REG PARITY CHECK 


3040D6 RDR TRANSLATE CHK 


DIAGNOSTIC PCH CHK CYCLE 
2021A5 PCH TRANSLATE CHK 


3040D2 ADDR CHK 


42.13.27.I 


32.32.13. I 
4041D4 


, PFR XFERC 

<- 2020E4 
-i ■- Al 


RD XFER CY 


COL BIN SET 
CHANNEL REG 



DIAGNOSTIC 
READ CYCLE 

BLOCK DATA REG 
TO CHANNEL REG 


PCH WRITE REQ. 


NOT PCH WRITE 


TD IAGNOST1C WRITE 


READ CHECK READ 


4060C6 

2020E2 PCH TRANS CYCLE 
H 0-7 


42.I I.01.I 


CHANNEL 

REGISTER 


32.I I.12.1-32.I 1.15.I 
MDM 5020 
4040E5 


PUNCH 

TRANSLATE 

CHECK 

— 8 BIT 
_ COMPARE - 

32.20.67.I 


32.20.67.I 


_| PUNCH 

Txlate 

GATED DIAGNOSTIC PCH CHK CYCLE _ICHECK 

32.20.67.I 


NOT DIAGNOSTIC WRITE _ 

4060A4 PCH CHANNEL END 
4060A2 PCH WRITE. 


T1 TO PUNCH FEED 


4040A6 READ CHANNEL END I A I TO READ FEED 
4041D3 NOT MODIFIERS 0- I 


__ BUS IN _ 

parity 

GEN 

3 I . I I.06. I 


_ RDR PCH 

- BUS IN 4 

MIX 

32. I I.23. 1-32.I I.27.I 


BUS IN TO CPU — 


31 . I I.03.I 


32.11. 12 .1-32.I I.15.I 
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DEVICE 

END 
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SLD-1 Reader-Punch Error Check 
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5021A6 32-20-35.I -DATA REG XU 
32.20.03.1 -300-450 -C 


32.31.01.I +RD 2 ROW BIT - 
5Q21B6 32.20.35.1 -DATA REG XL 


32.31.05.1 -12 READ SER CYCLE -*- 

32-31.01.1 -RD 2 ROW BIT- 
502186 32.20.35.1 +DATA REG XL - 


T| m 


32.20.53.1 


32.20.52.I +CHECK RESET 
32.31-01.I+RDR CL LAT NOT NPRO — 


32.20.18.1 -UNITS BAR OK -4-* -(F 

32.20.19.1 -TENS BAR OK -l—(T)- 

32.20.52.1 +DATA REG PARITY CHECK-_(g 

2020B1, 2021C1 32.32.13 .1 -RD XFER CY OR SER CY - 

32.20.03.1 -300-450 -(5 

32.20.01.1 +MACH RESET RDR-PCH 

2021C1, 4040C5 32-32.13.1 -RDR TRANS CYCLE - 

32.20.04.1 -450-525 -F§\_ 


(ML> 

^ 32.20.53. I 


32. 12.31. I +RESET RDR SENSE LATCHES 


-READ CHECK (HOLE COUNT CHK) 
32-32.13.1 -RDR TRANS CYCLE — 


RDR EQUIP CHK 

32.12.34.1 

►RDR SENSE BIT 3 


RDR EQUIPMENT CHECK _ 

32.I I.21.I -RDR SENSE GATE 


3060C6 -PCH EQUIPMENT CHECK 
32. I 1.21 . I -PCH SENSE GATE - 


32.12-34.1 


OR Q] 
2IB3 

B06 —— 
_ A 


. RDR DATA REG 
B3 +BAR CHK 


-RDR DATA REG + BAR CHECK 


J32.20.53.I 


2183 

A24 “ 

32.20.53.1 


--©- 

30045(1 
-ALLOW CY 
32'31.a.i 




‘?1B3 

32.20.52.1 

■ E15 

CK RESET 


32.20.53.3 


Rompares 12 BITS OF ^ 

| DATA REG WITH 12 I 

I BITS OF PUNCH I- 

| XLATE LOGIC I 

i-1 


32.20.04.I -375-450 

S CHECK °CE 

42. I I.01•I +BLOCK READ XLATE - 
READER 

TRANSLATE CHECK 


32.12.34.I 


32.20-79.I 


32.20.52.1 +CHECK RESET 
32.20.01.1 ■►MACH RESET RDR-PCH 

32-20.04.1 -450-525 
42.31.01.I -DIAGNOSTIC READ CYCLE 


12 BIT 
COMPARE 
LOGIC 


32.20.78.1 
32.20.79. I 


pi" - L 

iikr - 

32.20.79. I 


32.20.04.1 -450-525 

2021C2 

5..61D5 42.13.27.1 +PFR XFER CYCLE _ 

21.7IC1 32.32.13.1 +RDR TRANS CYCLE — 

4U40C5 


RDR DATA CHK 


32.20.79.I 


-RDR PCH BUS IN 


32.I I.24.I 


RD XLATE CHK 

fq- 

- 0 feiB4EMj 

' R 32.20.79.1 
" 2020E6 


-RDR TRANSLATE CHECK 


32.20.79.I 


3060B6 +RDR-PCH BUS IN 4 *PFR 


2021C1, 4040C5.32.il .01. I -RDR-PCH SERVICE IN 
31. I 1.36.1 -SERVICE OUT - 


32.12.31.I +RESET RDR SENSE LATCHES 
R-PCH SERVICE IN -(d)—C^*T"7 I 


2021C1, 4040C5 32-32-I3.I -RDR TRANS CYCLE _ 

32.20.03.1 -300-525 —(J) 

32.31.10.I -INVALID CARD CODE - 

42. II.01. I +READ COL BINARY -(jj) 


■►READ VAL CHK SET 
32.12-14.I -ROR OP IN 


32.12.34.I 


RDR DATA 
CHECK GATE 


■2IBIEI4 
32. 1 2.34. I 


-^2*BI 

aV-^hi? 
-'32. 17734.1 


RDR DATA CHECK _ 

(VALIDITY CHK) 

►RDR SENSE BIT 4 


32.I 1.21.I -RDR SENSE GATE -(F) 

--(bV—— 


►RDR PCH BUS IN 4 


32.I I.25.I 


32.11.16-1 -2540 ON LINE 


32.12.34.I 


32.20.52.1 +CHECK RESET- 


READ 

■jn lVAL CHK 

^-|2IBIE28 

B--F L- 


32 - 12.34-I 


READER ERROR C.HFCKS 

□ |A2) NO HOLE SENSE BY RD 2. 

H (B2) INCORRECT COUNT AT RD I OR RD 2. 

0 IC21 THE DATA REGISTER IS CHECKED FOR PARITY 

AND THE BUFFER ADDRESS REGISTER IS CHECKED 
FOR VALID ADDRESS DURING BOTH READ TRANSFER 
AND READ SERVICE CYCLES. 
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SLD-2 Reader Sense Bit 3 and Bit 4 
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PUNCH 
TRANSLATE 
_ | r CHECK 

ARES 8 BITS 
jF Channel reg 
WITH 8 BITS OF 
|RD TRANSLATE LOGIC 

32.20.67.1 
42. 11.01. I -BLOCK PCH TRAN SLATE CHK 


32.20.18-1 -UNITS BAR OK 
32.20-I9-I -TENS BAR OK 


32-11.16-1 -2540 OFF 
LINE " 

32.20.04.1 -225-300 
4040B6, 32.20.17.I -PCH SELECT 
32.20. 

2020E , 4060C5, 32.33.17-I -PCH TRANS CYCLE 

32.20.52.1 -DATA REG PAR CHECK GATED 
32.31.02.1 -DIE CL DLY 
2020A5, 4061C2, 32.33.17.1 -PCH SER CY 
4061E6 32.33.25.1 +PCH INSERT BLANK CYCLE 

50 61E 6 32.20.04.1 -375-450. 


HT 


42.12.03.I 
PCH PFR WRITE 


-PCH SENSE GATE 


3020C6 



-^(2540) 






&IB4 




RDR -PCH BUS IN 4, 


PFR 


(SENSE) 304(JD5 


42.12.03. I 


5060C2 

32. 13. 12. I -PCH CHANNEL REQUEST 
132.13.31-1 -PCH RDY AND CMMD VALID r^ -‘° 

1 4060A3, 32.13.21.1 +PCH BUSY_T^_Ci 


) - 

+PFR EQUIPMENT CHK 

[ 

(SE BIT 3 r 

} m 

r +PCH SEI 

) ^ 
OR 

PCI 

) 

^ EQUIP CHK 





5 3020C3 


32.13.31.I +RESET PCH SENSE LATCHES, 


' —-PCH EQUIPMENT CHK 
^®J 3040B4 


50?1A6 32.20.35.I -DATA REG XU 

32.31.01.I +PCH ROW BIT SER CYCLE 
32.31.02. I +PCH BR CL DELAY 


5021 B6, 


32.33.22. I 

32.20.35.1 -DATA REG XL 


PUNCH ERROR CHECK CIRCUITS 

Q] (B2) THE OUTPUT OF THE DATA REGISTER IS TRANSLATED BACK TO E BC DIC CODE AND COMPARED WITH 
[2l (B2) THE DATA N REG?STER™'CHECKED FOR EVEN PARITY DURING BUFFER WRITF 

m ID2) NO HOLE SENSED BY PUNCH CHECK BRUSHES OR INCORRECT COUNT AT DATA REGISTER XL OR PUNCH 
LzJ CHECK BRUSHES 

B (B4) THE 12 BIT COMPARE READ TRANSLATOR AND THE DATA REGISTER PARITY ARE CHECKED DURING THE 

m (A3) THE PRE-PUNCHED C PFR CARD IS CHECKED THAN ONE PUNCH IN COLUMNS I THROUGH 7. 

L - 1 ANY COMBINATIONS OF ERRORS IN STEPS I THROUGH 5 WILL SET THE PUNCH EQUIPMENT CHECK 

LATCH. 


32.31-01.I -PCH ROW BIT SER CYCLE 
5021B6, 32.20.35.1 +DATA REG XL 
2020A5, 4061C?. 32.33.17.1 -PCH SER CYCLE 


32.33.22.I 
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33.33.00.1 + GATED PSS • 


33.33.00.1 - HOME GATE 

1 +PCG 8 - 

+PCG A - 

+PCG 8 - 

+PCG 4 - 

+PCG 2 - 

,-PCG I - 

(♦ SS I- 
33.33.20. I < + SS 2- 


5080D3 33■ 13-61 - I +PRT CHANNEL REQUEST , -p, 

4080E3, 33. 13-51 . I +PRT BUSY 
508103,33. 13.Ol . I +PRT OP IN_ 

l-fl—I 33.33.01. 1 -- START LATCH U 

D -glfi'r—© 33.33.0 1 .1 -START LATCH 


= 2?A, *V 

— E18 SISJ 

33-13.56.I 

-©- 


33-33.21. I 


* PRINT 
»2IA3| READY 
, A23h 


I .21-1 +NOT STATUS IN 
SAMPLE- 


PRINT READY 


SYNC CHECK 
-J A h 


33.33.21.1 


J ^^' v-PRINT READY _ 1 - —(H> 

■ C28 43.32.52. I 1 -®- 

3J 0| j +CF SET UNIT CHECK_ 

note'6 ' _ 

33.136 2-1 "GATED PRT END -(A> 

-E3 -PRT PARITY + HAMMER CHECK-®— 


I NOTE I) 

SYNC RECYCLE JUMPER 


+GATED SYNC CHECK 


33.33.21.I 

33.33.00.I +TRAIN READY , 


33.33.21.I 


31•I 1.33.1 BUS OUT 7 

508062, 33. 13. S3. I +PRT WRITE COMMAND GATE ' 

33.13.41. I -PRT COMMAND GATE ■ 


33.13.51.I +PRT 
STATUS SELECTIVE RESET 


43.32.53.I 

+CF INVALID COMMAND 


33.33.28.1 +.GNO TIE OFF *UCB — 
33.33.28.1 - CLOCK 5-7 *NUCB ■ 


2IAI 

i^C20 IfiJ 

33.13.62.1 


t PRINT BUFFER BITS- 
33.23.05.I 
33.23-06.1 
33.23.07.I 


■1,2,4,.8,A, B,C 


A 


—iH®—H 

A 

21A4 

33.13.53.1 

31.11.33. 1 +BUS OUT 7 — 
-ANY BIT BUS OUT 0 THRU 4 —-1 

—®——^ 
- 

2 IAI 
F25 


- EVEN — 
33 - 23■10. I 


33.23.10.1 


43-34.18.1 +SET STORAGE PARITY CK *UCB 


33.13-62.I +RESET HAM CK AND PARITY CK 


PRT PARITY 
CHECK 


33.23.10.I 


(VOLTAGE)+GND TIE OFF *UCB_ 

33-33.46.1 -PR COMPARE -(§> 

33.23-07.1 -PRINT LINE COMPLETE TR- 

43-34.05.1 -LINE FULL *UCB i : 
33.33-25.1 -PRINT SCAN 49 —**- 
33-23.07.1 +PRINT LINE COMPLETE TR—® 

43.34-05.1 +0N LINE AND UNCOMP CHAR - 

*UCB 

33.23.08-1 +HAMMER FIRE TR —— 
33-23-08.I +EQUAL CHECK TR— 


33-23-08.1 -HAMMER FIRE TR—h 
33.23.08.1 -EQUAL CHECK TR—4- 
33.33-03-1 -PRINT SCAN •- 

33-23.II.I -PRINT SCAN + PRINT READ 
33.23.08.1 -PRINT CHECK TR -•- 

33*33.43.I -CLOCK 5-7 


OR 

J-T— 2IA4 
.2IA4 
. C24 


A _1 

£i2IA4 
AI 7 

33.33.47. I 


31.I 1.32.1 -BUS OUT 5 

31•I 1-38.I -BUS OUT 6 — 
31.11.33.1 -BUS OUT 7-Q- 


5080D3,33 - 13.61.I -PRT CHANNEL REQUEST - 

31.I 1.21.I -ADDRESS IN - 

31.11.1 1.1 -COMMAND OUT DELAY- 

33.13.83.1 +PRT BUSY + QUEUED — 

31.1 I.08.I -BUS OUT CHECK - 


33.13.21•I -PRT SERVICE IN - 

5000D5 33.33.44.1 -CLOCK 2 4- 


33-13-1 I.I -PRT WRITE + CTRL 
33.13-41.I -PRT COMMAND GATE 


33.13. 13.I -PRINT READ- 


5080D5,33.13.32. I -PRT ADAPTER RESET 


“ 1 IAI fol 

HF25[ [ '- 

33-13-62. I 


^-=^2*AI~5 

nmrif. 0 

I 2 IAI _ 

L£?il 33.13.62. I 


* * -(j 

21AI r _> 

* 028 03 


33-13.62 I 

9 /a]^ 

0 

33.13- 62. I 

csJTl_ a 

2 IAI 
| C I 8 

33.13.62.I 

fcj A -(G 

h2 IAI 
G22 

3 3-13. 62-1 

H2| N Al|-(A 

A02 

33.13- 62.1 


A 

2 IAI 

D1 9 

PRINT 

INTERVEN 

REQUIRED 


-FL-V 

A 


2 IAI 
El 8 

33.13.56.1 

A 

2 IAI 

D18 

or 


-PRT INTERVEN REQD 


33.13.82.1 


33.13.56.1 


♦PRT BUS IN I 
(SENSE) 


-PRT 

UNIT CHECK 


33.13.85.1 ♦PRT SENSE EXTENDED—©■ 
33-13.7 U PRT STATUS GATE IN — 


-■ ♦PRT BUS IN 6 
} (STATUS) 


33-05-0I.0 -STOR SCAN ♦ LOAD MODE C-E- 
33.13.62.1 +RESET HAM CK AND PARITY CK 


PAGE 3080 


rT~ R HAMMER 

; 2 .A4 l check 

E I 7 I _ 


33.33.47.I 


3^.13-71.1 -PRT SENSE GATE IN_ 

q-PRT PARITY * HAMMER CHECKq 


33.33.47. I 


33.13.56.1 


-PRT COMMAND REJECT 


33.13.85.1 


PRT COMMD 
. n" ! REJECT 
. R 12IAIG18 

33.13.62 I 


33.13.71.I PRT SENSE GATE IN 


-PRT BUS IN 0 
(SENSE) 


33.13.82.1 


PRT BUS 
OUT CHK 


33.13.62 I 


PRT BUS OUT CHECK 


33-1383-1 


♦PRT BUS IN 3 
(SENSE) 


(A2) THE SYNC CHECK IS SET IF THE PCG DOES NOT CONTAIN A I OR THE SS RING IS 
NOT AT 3 AT HOME POSITION. 

(C2) THE DATA IS CHECKED FOR PARITY DURING BUFFER LOADING AND PRINTING. 

(D2I A PRINT COMPARE OCCURS FOR A POSITION ALREADY PRINTED. 

(D2I A PRINT POSITION DOES NOT CONTAIN AN UNPRINTABLE CHARACTER 
OR HAS NOT HAD A PRINT COMPARE BY SCAN 49. 

|D2) A HAMMER FIRES WITHOUT A PRINT COMPARE 

(D2) A PRINT COMPARE OCCURS BUT THE HAMMER DOES NOT FIRE. 

(E2) PRINT CHECK PLANE REGENERATION. 

(B4) CHECK FOR A SPACE OF MORE THAN THREE LINES OR A SKIP TO 
AN INVALID CHANNEL. 

(C4) CHECK FOR AN UNDEFINED COMMAND TO PRINTER. 

(C4) CHECK FOR AN INVALID COMMAND TO PRINTER. 

IC4) BUS OUT PARITY CHECK ON INITIAL COMMAND. 

|D4) BUS OUT PARITY CHECK DURING BUFFER LOAD. 

TE I. IB2) ADD JUMPER FROM 2IAIG24Q TO 2(A IG 24 J TO PREVENT SYNC CHECK 
FROM RESET ING THE PRINT READY LATCH 

JUMPER 2IA3A07D TO 2IA3A07N TO PERMIT THE NEXT PSS PULSE 
TO RESET THE TRAIN READY TR AFTER A SYNC CHECK AND RESYNC 
THE PRT CKTS 

2- FOR UCB ERROR CHECKS SEE PAGE 3180 6 3181 

3- FOR MPR PRINTER ERROR CHECKS SEE PAGE 3280 
4: FOR CF ERROR CHECKS SEE PAGE 3380 6 3381 

5: PRINTER ERROR CHECKS IDENTICAL R 0R PR AND PRST 
6: FOR PRST 21A3A23A (A3) CHANGES TO 2IA3E28E 


TITLE PRINTER ERROR CHECK 
IBM | | TYPE 2821 

I PAGE 3080 


SLD-4 Printer Error Check 



























2821 FEMDM (7/67) SLD-5 


4080E3, 33.13-51.I +PRT BUSY_ 
508003,33.13.01.1 +PRT OP IN. 
508003,33.13.61.1 +PRT CHANNEL REQUEST. 

AD OR® ss +COND1TI ON SYNC CHEC K 
REG CHK 

43.36.26.1 _ 


A 

71 A 1 

2 hM 

BIO 

C 20 



3i.ll-12.1 +NOT STATUS IN SAMPLE 


33.33.01.1 -START LATCH 


2IA3 


33.13.56.I 

(NOTE I) SYNC RECYCLE JUMPER 


♦PRINT READY 


-PRINT READY 


. PRINT 
A INTERVEN 
2IAI REQUIRED 
0191 I 


-PRT INTERVEN REQO 


33.33.20.1 

518303 

33.33.00.1 -HOME GATE. 
33.33.00.1 -GATED PSS 


OR □ 
2IAI 


33.33.21.1 

33.33.00.1 +TRAIN READY 


SYNC CHECK 

J A I V 


DOSr GATEP SYNC CHECK 33 . 33 . 01.1 
33.33.21.1 NOTE'3 

-E3 -PRT PARITY + HAMMER CHECK_ 

318106 ^INCOMPARABLE CHARACTER GATED 
3I8IC6 +UCB PARITY CHECK LT *UCb_ 

33.13.62.1 -GATED PRT END 


33.33.21.1 


33.33.28.1 +GNO TIE OFF *UC 8 _ 
33.33.28.1 -CLOCK 5-7 *NUCB 


—(g)—tS 2IAI '‘’SYNC CHECK 
|C03 

33.33.21.I 

43.34.15. 1 -UCB COMMAND REJECT GATE_ 
5080B2, 33.13.53.1 +PRT WRITE COMMAND GATE_ 


3 

2 iai 

GIR 



OR 

2IAI 


E16 

A 


2IAI 

DI 8 





5080B4.33.13.51.1 +PRT 
STATUS SELECTIVE RESET. 


PRINT 
0 UNIT 
R CHECK 


L 

~~ |2IAIC26 

33.13.56.1 

PRT COMMD 
REJECT 


33.13.82.1 


33.13.56.1 

33.13.85.1 +PRT SENSE EXTEND£D_ 

33.13.71.1 -PRT STATUS GATE IN_ 


\4-PRT BUS IN I 
‘'(SENSE) 


-PRT UNIT CHECK 


■. ♦PRT BUS IN 6 
; (STATUS) 


33.13.85.1 


♦PRINT BUFFER BITS ‘ 
33.23.05.I 
33.23.06.1 
33.23.07.1 
43.34.18.1 


_Ci A _ 



L-n 


-[- 

_. 

2IA4 

PR 


/r\ rsj 

1 OR 

—© — 1 

1 FL "^-PRT COMMAND ' 

-- - 

CN A . 

33.23.10.1 

31.11.33.1 +BUS OUT 7_ 


A , 2IA ' 

0 

1 RF.IECT 

Lfi/ 

GI2 


■ ♦PRT BUS IN 0 
(SENSE) 


33.23.10.1 

43.34.18.1 +SET STORAGE PARITY CK *UCB_ 

33.13.62.1 +RESET HAM CK AND PARITY CK 


PRT PARITY 
CHECK 

>-I2IA4AJ7 - 

33.23.10.1 


33.13.53.1 -ANY BIT BUS OUT 0 THRU 4_ 

33.13.41.1 -PRT COMMAND GAT£_ 

31.1 1.32.1 -BUS OUT 5_ 

31.11.33.1 -BUS OUT Z_ 

31.11.33.1 -BUS OUT £_ 


H_] E3 

33.13.62.1 


33.13.62.1 

33.13.71.1 

-PRT SENSE GATE IN 


PRT BUS 
OUT CHECK 


33.13.82.1 


33.33.28.1 +GND TIE OFF ‘UCB _ 

33.33.46.1 -PR COMPARE_. 

33.23.07.1 -PRINT LINE COMPLETE T R 
43.34.05.1 -LINE FULL *UCB_ 

33.33.25.1 -PRINT SCAN 49- 1 

33.23.07.1 +PRINT LINE COMPLETE TR_ 

43.34.05.1 +0N LINE AND UNCOMP CHAR *UCjJ 


33.23.08.1 +HAMMER FIRE TR_ 
33.23.08.1 +EQUAL CHECK TR_ 


33.23.08.1 

-HAMMER FIRE 

TR 

- ^ 

( 

33.23.08.1 

-EQUAL CHECK 

TR 

(rV- 

33.33.03.1 

-PRINT SCAN 




33.23.11.1 -PRINT SCAN +PRINT READ_ 

33.23.08.1 -PRINT CHECK TR_ 

33.33.43.1 -CLOCK 5-7 _ 


33.33.02.1 -STOR SCAN + LOAD MOOE C.E^_ 
33.13.62.1 +RESET HAM CK AND PARITY C£_ 

I PAGE 3 I 80 


5080D3 

33.13.61.1 

-PRT CHANNEL REQUEST 


YpV 

IN 

31.1 1.21.1 

-ADDRESS IN 

—ChY 

\l/- 

rs a ( 

31.II.II.1 

-COMMAND OUT DELAY 


/TV 


33.13.83.1 

♦PRT BUSY + OUEUED 

__/n\ 

Vi/ 

IS2IAI E] 

31.II.08.1 

-BUS OUT CHECK 

L3/- 


IP. 028 

3180C4 



v3 r 

33.13.62.1 
INI- 

33.13.21.1 

-PRT SERVICE IN 

/oY 

\4r 

rs A ~( 

33.33.44.1 

-CLOCK 2-4 

LE r 

yfy 

IN 2IAI _ 

33.13.1 l.l 

-PRT WRITE - CTRL 

__/ny 


IS B1 5 [HI 





33.13.62.1 




/IV 

A / 

33.13.41.1 

-PRT COMMAND GATE 

_/d\ 

l 

\hr 

N 21 A 1 ( 





C18 





33.13.62.1 




/u\_ 

H * ( / 

33.13.13.1 

-PRINT RFAR 

Q 

vH/ 

TJ2IAI ( 

5080D5 




^HIS| 

33.13.62.1 

33.13.32.1 

-PRT ADAPTER RESET 


■*rV 

V 2 IA 1 I - ( 


TV 

33.13.62.1 


-PRT BUS OUT CHECK 


^ilr 

33.13.83.1 


.♦PRT BUS IN 2 
' (SENSE) 


33.33.47. I 


. A R HAMMER 
21A4 CHECK 


I—fl - 

_I21A4EI7 

1 PR 

33.33.47. I 


33.13.71.I -PRT SENSE GATE |M_ 

FRV qPRT PARITY-- HAMMER CHECK 


|F21 I ' 
33.13.62.I 


33.13.83.1 


+PRT BUS 


33.33.47.1 


m 1AZ1 5 FWmAi 

OCCURS^a/aNY‘HOME IKmiS ^ 

( 2 ] (C2) DATA IS CHECKED FOR PARITY DURING BUFFER LOADING AND PRINTING. 

[I] (D2) A PRINT COMPARE OCCURS FOR A POSITION ALREADY PRINTED. 

® 8„ p 8N! s l T fK°M t.kPftiPM'" 

[|3 (02) A HAMMER FIRES WITHOUT A PRINT COMPARE. 

[ 6 ] (D2) A PRINT COMPARE OCCURS BUT THE HAMMER DOES NOT FIRE. 

Q] (E2) PRINT CHECK PLANE REGENERATION. 

{E IB4) CHECK FOR A SPACE OF MORE THEN THREE LINES OR A SKIP TO AN INVALID 
CHANNEL. (BLOCKED DURING UCB GATED LOAD FORMAT) 

[|] |C4) UNDEFINED COMMAND TQ PRINTER. 

El (C4) INVALID COMMAND TO PRINTER. 

HD (C4) BUS OUT PARITY CHECK ON INITIAL COMMAND OUT. 

[il (C4) BUS OUT PARITY CHECK DURING BUFFER LOAD. 

NOTE I (A21- TO PREVENT SYNC CHECK FROM RESETTING THE PRINT READY LATCH, ADD A JUMPER FROM 
1 2IAID08L TO 21AID08J.-^ 

Tn pfrmit THE NEXT PSS PULSE TO RESET THE TRAIN READY TRIGGER AND RESYNC THE 
PRINT aRCUITS AFTER A SYNC CHECK, ADD A JUMPER FROM 2IA3A07D TO 2IA3A07N. 


2: PRINTER ERR?? CHECKS IDENTICAL FOR UCB AND PRST 
3: FOR PRST 2IA3A23A (A3) CHANGES TO 2IA3EZot 


gaa canai E na cam i 


ll 9 JUL 66 1 2564 8 
K0CT66 125655 


TITLE PRINTER ERROR CHECKS-UCB 


TYPE 2821 


.PAGE 3180 


SLD-5 Printer Error Check - UCB 


















































2821 FEMDM (7/67) SLD-7 


508003 

33.1 3.61-I +PRT CHANNEL REQUEST_ 

4080E3, 33- 13.51.1 +PRT BUSY_ f -js 

31. II. 12. I +N0T STATUS IN SAMPLE_ 


33 . 13 . 56.1 


5081D3.33-13-01•I +PRT OP IN 


—(S> 


33.33.00.I -GATED PSS 


33.33.00.I +GATED PSS 


5 

UCB 



m 

( °R 

33.33.21.1 

5 

MIC B 

o 



r* 

9 c 


33.33.20.I 


{ 


33.33.21.1 

+SS I _ 

+ss 2 —(5> 

-SS 3 


H3.3A.2fe. I +C0ND IT ION SYNC CHECK — 

' UCB 33.33.00.1 -HOME GATE_^ 


33.33.24. I -< 


33.33.20. I 


{ 


+PCG B _ 

+PCG A _/dv 
+PCG 8 ^ 

+PCG 4 _/jJ\ 

+PCG 2 ^ 

-PCG I 

+ss i 

+SS 2 I 

-SS 3 


33.33.21.1 

33.33.00.1 +TRAIN READY 


33.33.28.I +GNO TIE OFF *UCB 
33.33.28.I -CLOCK 5-7 *NUCB 3-1 


APR I NT BUFFER BITS 
33.23.05.I 
‘ 33.23.06. I 
33.23.07. I 


33.33.28.1 +GND TIE OFF *UCB 

33.33.46.1 -PR COMPARE _^ 

33.23.07.1 -PRINT LINE COMPLETE TR ^ 

43.34.05.I -LINE FULL *UCB 
33.33.25.I -PRINT 
33.23.07.1 +PRINT LINE COMPLETE 


scan 49 ~ 3 ;CR ^ r\|-ir 

33.23.07.1 +PKINF LINE UOMPLETE TR ^ .PR 

43.34.03.1 +0N LINE AND UNCOMP CHAR W k/ 


*UCB 

33.23.08.1 +HAMMER FIRE TR_7pv_CiJ 

33.23.08.1 +EQUAL CHECK TR /gs ^ k 
33.33.03.1 -PRINT SCAN ^ k 


33.23.08.1 -HAMMER FIRE TR_ 

33.23.08.1 -EQUAL CHECK TR (£/ 


33.23.II. I -PRINT SCAN +PRINT READ 
33.23.08.I -PRINT CHECK TR 


33.33.43.1 -CLOCK 5-7 



-PRT INTERVEN REQD 


— l,2,4jB,Afl,C — 

33.23.10.I 

43.34.18.1 +SET STORAGE PARITY CK *UCB ^ ^ 

33.13.62.1 +RESET HAM CK AND PARITY c/. 


33.13.71.I -PRT SENSE 
GATE IN 


-d> 


<D {Nr A 




2 IA 
G 12 


I- 


+PRT BUS IN I 


-<£> 


33.13.82. 


, ° R 
2 IA 
€26 




(SENSE) 


-PRT UNIT CHECK 


33.13.56.1 


33.13.85.1 +PRT SENSE EXTENDED 2*AI^-€> 

33. 13.71. I -PRT STATUS GATE IN _ 0 r\FI5 

33.13.85.I 


+PRT BUS IN 6 
(STATUS) 


-PRT COMMAND REJECT 




IN 0 


(SENSE) 


33.13.82.1 


PRT BUS OUT CHECK 


-d> 


n r\ 

A 

2 IAI 

) 

G13 


-© 


,+PRT BUS IN 2 


(SENSE) 


PRINTER ERROR CHECKS 


(B2) 

C2 

D2 

02 

D2 

D2 

E2 

C4 

C4) 
C4 
D4 
D4) 
(B2) 


THE SYNC CHECK IS SET IF THE PCG DOES NOT CONTAIN A I OR THE SS 
RING IS NOT AT 3 AT HOME POSITION. 

THE DATA IS CHECKED FOR PARITY DURING BUFFER LOADING AND PRINTING. 
A PRINT COMPARE OCCURS FOR A POSITION ALREADY PRINTED. 

A PRINT POSITION DOES NOT CONTAIN AN UNPRINTABLE CHARACTER OR HAS 
NOT HAD A PRINT COMPARE BY SCAN 49. 

A HAMMER FIRES WITHOUT A PRINT COMPARE. 

A PRINT COMPARE OCCURS BUT THE HAMMER DOES NOT FIRE. 

PRINT CHECK PLANE REGENERATION. 

CHECK FOR A SPACE OF MORE THAN THREE LINES OR A SKIP TO AN 
INVALID CHANNEL. 

CHECK FOR AN UNDEFINED COMMAND TO PRINTER. 

CHECK FOR AN INVALID COMMAND TO PRINTER. 

BUS OUT PARITY CHECK ON INITIAL COMMAND. 

BUS OUT PARITY CHECK DURING BUFFER LOAD. 

THE SYNC CHECK IS SET IF UCB ADDRESS 48,96,144,192 OR 240 
DOES NOT OCCUR AT HOME POSITION, OR IF SS RING IS NOT AT 3 
AT HOME POSITION. WHEN NOT IN UCB MODE. THE SYNC CHECK WILL 
ALSO BE SET IF THE UCB EMITTER PULSE OCCURS AT ANY HOME PULSE 
OTHER THAN THE ADDRESS 240 HOME PULSE. 

NOTE I (A2) ADD JUMPER FROM 2IAIFI3H TO 21AIFI 3J TO PREVENT SYNC CHECK 
FROM RESETTING THE PRINT READY LATCH. 

JUMPER 2IA3A07D TO 2IA3A07N TO PERMIT THE NEXT PSS PULSE 
TO RESET THE TRAIN READY TR AFTER A SYNC CHECK AND RESYNC THE 
PRT CKTS 

PRINTER ERROR CHECK IDENTICAL FOR MPR AND PRST 
FOR PRST 2IA3A23A (A3) CHANGES TO 2IA3E28E 


2 : 

3: 


33.33.02.1 -STOR SCAN + LOAD MODE C.E. 
33.13.62.1 +RESET HAM CR AND PARITY CK 


33.33.47.I 


33.33.47.I 

33. 13.71.I -PRT SENSE GATE IN_ 


PAGE 3280 


DATE 1 EC NO. 

DATE 

EC NO. 

SEE EC HIST 

22MAR67 

125672 

I8JAN66 

125617 



IIMAR66 

125633 




TITLE 

PRINTER ERROR CHECKS-MPR 

IBM | 

| TYPE 2821 

| PAGE 3280 


SLD-7 Printer Error Checks - MPR 


























-8 2821 FEMDM (7/67) 


33.23.07.1 -PRINT BUFFER C BFT_ 
33.33.43.1 -CLOCK 5-0 

33.23.21.1 + ODD 1248 

l008l 

33.23.10.1 

33.33.43.1 

.CLOCK 

w cjT] X 

33.23.10.1 0 R fr - 

43.30.21.1 +CFC BLOCK PARITY CHECKJ 

33.23.02.1 .PRINT BUFFER C BIT_ 


33 .23.1 0.I 

— A ft 
/T) fcs 2IA4—(J 


33.23.10. I 


33.23.21.1 

.ODD AB HOL 456789 


(D~ 21 ai : ME 

DOB 

33.23.10.1 


33 .23.1 0.1 


33.23.10.1 

33.13.62.1 .RESET HAM CK AND PARITY CK_ 
33.33.01.1 +MACH RESET PRINTER 


33.13.13.I -PRINT CHECK READ_ 

33.33.42.1 -TRIGGER A .CLOCK 0 -4 /g 


—-E3 +1-0 CHECK RESET PR 
—/sv I 


33.33.46.1 -PRINT COMPARE_ 

* 33.23.07.1 -PRINT LINE COMPLETE TR_ 

33-23.07-1 .PRINT LINE COMPLETE IB_ 

33-33.25-1 -PRINT SCAN 49_ 0 . 

33-23.08.8 -HAMMER FIRE TR_ 

33.23.08.1 -EQUAL CHECK TR_/|\ 

33.23.08.1 -PRINT SCAN PRINT CYCLE ^ 

33.23.08.1 .HAMMER FIRE TR__^ 

33.23.08.1 .EQUAL CHECK TR W 

33.23.II.I -PRINT .READ SCAN +PRT READ_ 


33.33.43.1 -CLOCK 5-7 


33.23.10.1 

-Nnn rrj 

21 A*- L -' 

-fc* C20 OR ^ 

7IA4 -01 
A AQ 7 

-C*2IA4 ™ 

nns Lil 


A 

2IA4- 1 

■^ 1 AI7 
33.33.47.I 


R PRT 
' PARITY 
- CHECK 


1 R | 33.23.10. I 


33.23.08.1 -PRINT CHECK TR [ _ 

33.32. II. I +1404 SCAN M0D_E_ 
33.05.01.0 -STOR SCAN +L0AD MODE C.E._ 


33.13.62.1. .RESET HAM CK AND PARITY CK|_ 

33.33.01.1 +MACH RESET PRINTER/^ 


= A 
.2IA4 

El 7 HAMMER 
1 CHECK 


l" FL- 1 

I2IA4EI7 


33.32.13.1 -IMMED GO LAT_ 
33.13.51.I -PRT BUSY_ 

43.32.51.1 -CF SIDE_ 

42.32.61.I -SKIP TO I 


33.33.02.I .PRINT TR_ 
33.I 3.13.I .PRINT READ 


43.32.51.1 -NON PROCESS 


33.33.02.1 -PRINT GATE_ 
33.13.13.1 .DIAGNOSTIC PRINT WRITE 


33.33.01.1 +MACH RESET PRINTER_ 

31.11.32.1 +BUS OUT 5_ 

31.11.38.1 .BUS OUT 6 _ 

31.11.35.1 -BUS OUT 7_ 
33.13.41.I -PRT COMMAND GATE l_ 

31.11.38.1 -BUS OUT 6 

31.1 1.35.1 +BUS OUT 7_ 

43.10.II.I +REAO COMPLETE INSTALLED_ 

33. 13.41. I -PRT COMMAND GATE \__ 
43.32.51.1 -CF SIDE_ 


-C5 +CF INVALID COMMAND_ 

3381B4 +SET INVALID READ LATCH. 
338ID4 +SET UNUSUAL COMMAND LAT L_ 
338IE5 +SET UNUSUAL COMMAND LAT 2_ 

33.13.62.1 -GATED PRT END 


2IA2 

* E04 REMEMBER 
> IMMED SK I 


J^L- 
■ 2IA2E03 
|43.32.53. I 


A 

21 AT 

FOk REMEMBER 
SK I AFTER 


©-^2142 I-1 

D05 Q 43.32.53.I 


43.32.51.1 -CF SIDE 
31. 11.32.I +BUS OUT 5, 


— 

OR 

2IA2 


F06 

' rsJ 




+CF INVALID 
Kor command gate 


31. 11.38.I -BUS OUT 6 


31. 

1.31.1 

-BUS 

OUT 

0 

31. 

1.31.1 

.BUS 

OUT 

I 

31. 

1.37. 1 

.BUS 

OUT 

2 

31. 

1.37.1 

.BUS 

OUT 

3 

31. 

1.32.1 

-BUS 

OUT 

4_ 

31. 

1.32.1 

-BUS 

OUT 

5_ 


+CF INVALID COMMAND 
PR I 

_ COMI 

L-®-fo] RFJ 


5.1 -CF SIDE 


jnnAiw ^ _Q3 

PRINT 
_. COMMAND 
Ol REJECT 



A 

2IA2 

<L>^ 

r\ 


rv 


1 

4 

3.32. 

_ £=, 


■<D£ 

2IA2 

F07 

) 

- 0 ^ 


/ 



43.32.53.1 


43.32.53.1 


-(E>^ 1 1 43.32.53. I 

33.13.62.1 +PRT SENSE RESET 

[2IA2|2IA2|—CD- 

0- F08 GW. 

-® +CF SET 

- UNIT CHECK 


— FL— _ PRT COMMAND reject 

21A IF 18 ^-d 

J33.I3.62.I Yg)- 

33.13.71.I -PRT SENSE GATE IN 


43.32.52.I 

_(Tviinn - ,, 3 

—2IA I -©- > 'OR 

-® L°JlJl3j/56. I I- 

33.13.62.1 +PRT SENSE BIT 0 _L(f 
33.13.62.1 +PRT SENSE BITjh 

3.51.1 +PRT STATUS SELECTIVE RESET 


33.13.56.1 +PRT INTERVEN REQD 

—©-F 1 . .1 ^ 


N - * - ♦PRT B US IN 0 
Ci 512 _ ® (SENSE) 

33.13.82.I 


-PRT UNIT 




<£) ""1£26J 33.13.56. 

A 

R 

PRT UNIT 

33.13.85.1 +PRT SENSE EXTENDEDrfr^lfc* 

21 AI 


CHECK 
■-r 

33.13.71.1 -PRT STATUS GATE 1N Is. 

FI5 


I 21 AIE 191 




33.33.47.I 


PARIT Y .HAMMER CHECK 

33.13.71.I 

-PRT SENSE GATE IN 


—|2IAIG22 
33.13.56.I 


, +PRT BUS IN 3 


33.13.83.1 


33.32.12. 1 •►CHECK RESET PRT_ 
33.05.01.0 .ERROR RESET *CE_ 


I PAGE 3380 


OR 

tS._ ftr\ _- NJ 

M D 

2IA4 


n 



33.33.47.1 


pw 3 ' 33 ' 47 ' 1 

.1—1 +X-0 CHECK RESET PR 

Np -- 

33.33.47.1-i-Q CHECK RESET PR 


[-B2 

338IB2 


+PRT BUS IN 6 
(STATUS) 


33.13.85.1 

PRINTER ERROR CHECKS 

(B2) THE DATA IS CHECKED FOR PARITY DURING BUFFER LOADING, 
PRINTING AND CARD READING. 

(C2) A PRINT COMPARE OCCURS FOR A POSITION ALREADY PRINTED. 

(C2) A PRINT POSITION DOES NOT CONTAIN AN UNPRINTABLE CHARACTER 
OR HAD NOT HAD A PRINT COMPARE BY SCAN 49- 

(C2) A PRINT COMPARE OCCURS BUT THE HAMMER DOES NOT FIRE. 

ID2) A HAMMER FIRES WITHOUT A PRINT COMPARE. 

(D2) PRINT CHECK PLANE REGENERATION. 

(C4) A READ COMMAND IS SENT TO A 1404 WITHOUT THE READ COMPARE 
FEATURE 

(A 6 ) A SEQUENCY OF COMMANDS IS GIVEN WHICH WOULD RESULT IN 2 
CARD FEED OPERATION WITHOUT AN INTERVENING READ OR PRINT 
OPERATION 

(B5) A FEED AND WRITE COMMAND WITH A SKIP TO CHANNEL I IS 
REJECTED 

DATE EC NO. DATE j EC N(L_| title PRINTER ERROR CHECKS-CF 

30N0V65 125601 22MAR67 125672 -=rr-]-1 ~ p , ~ 

I8JAN66 125617_ IB “-I_ I 2821 


IIIMAR 66 I 125633 


1 PAGE 3380 


SLD-8 Printer Error Checks - CF 
























2821 FEMDM (7/67) SLD-9 


43.10.20.1 -PRINT BUFFER HOLL I BIT 
43.10.22.1 -DATA REG 2+3+4+5+6+7_ j 

33-23.06.1 -PRINT BUFFER HOLL 3 BI T 
43-10.20.1 -PRINT BUFFER HOLL 2 BIT | 


43-10.28.I -CFC XLATE 5 


43-10.20.1 +PRINT BUFFER HOLL 5 BIT_ 
43.10.20.1 +PRINT BUFFER HOLL 6 BlT_ 
43.20-41-1 +PRINT BUFFER HOLL 7 BIX 
33-23.07•I -PRINT BUFFER HOLL 4 BIT 



A l 

© 

s-\ rv. 

ZD 

— © — ^ 

A i 

vLf 

/C\ 

P 


H 


A i 

© OR 

\ 2IA2 

L_1 

43- 1 

j E08 



~n 

LSj i 

—.< 


OR 

2IA2—(Cj 
CI4 


43.10-20. 
33-23.08. 


I -PRINT BUFFER HOLL 6 BIT 


43.20-41.1 -PRINT BUFFER HOLL 7 Bl. 


5 BIT 


7 BIX. 

\!/l 


L 


WL 


43-10.31. I 


43-20.I I•I +1404 SCAN_ ft 

33- 13- 13. I +PRINT REA D k 
^-n -CFC INVALID CARD CODE , 
‘s£>33-33.43 I -CLOC K 4-6 ^ 
43-32.5I-I -CF SIDE_ 


OR 

2IA2- 

C2I A 
r^ 2 iA 2 - 
ci5 


43.10. I I. I 


43-10-31.1 


33.13.62.1 +RESET HAM CK AND PARITY CK_ 

33.33.01.1 +MACH RESET PRINTER_ 

3380E3 +1-0 CHECK RESET_ 

33-13-13-I -PRINT CHECK READ /p s M ~*~1 ^ 

-W^^2IA2-(0 

i—(D) J -HC2I W 

43.10.I I ■ I 

33.33.42.1 -TRIGGER A +CLOCK 0-4 rO f T"! 

43- 20. II. I -1404 SCAN MODE © 

43-10.I I.I 


43.20-II-I -CFC LAST ADDRESS I70_ 
33-33.43.I -CLOCK 4-6 


33-I3.I2-I -PRINT DATA READ_ 
31.I I-36-I -COMMAND OUT_ 
33-13.21.I -PRT SERVICE IN 


43.32.5M -FORMS SIDE 


A 2 READ 
2iA2 NO FEED 


COMMAND U SAMPLE 33.33.01-I +MACH RESET PRINTER 


43-30-2I. I +CFC IMPULSE_ 
43.20.12.1 -CFC SS 3_ 
43.30.31.1 -LAST RD SCAN_ 
33.33.22.1 -TR l_ 
43.30-22.I -READ GATE 


43-30.22.I +SET READ BUSY 
22-04.I I-0 +FEED TR I 


43.30-22.I 


33.13.13-I +PRINT READ_ 
33-33-0I.I +MACH RESET PRINTER_ 


TWO FEED 
NO READ 


70 12IA2F24 ] 
-! R J43.10.11 • I 


43.10. I I • I 


- /a) - 12IA2F24 

T READ BUSY- g I 

+ PEED TR I_(?V-|X.-J-CL0Ck' , 0-2_ 

|d05 33.13.12.1 

-PRINT DATA READ 

43.32.61 . I +SKIP TO I/* 
43.32.62.1 +DIAGNOST I C CTRL LATCH_^/l 

43.32.51.I -CF EJECT_ 

-TWO FEED NO READ_ 


43.10-I I■I 

+MACH RESET PRINTER 

33.13.62.1 +RESET HAM CK AND PARITY CK_ 

33.13.62.I 


_ 

OR 

2IA2 

C23 



. .rs. 

A 

2 IA2 


D23 




+SET INVALID READ LATCH 


CFC READ 
INVALID 


+CFC INVALID READ 
-CFC INVALID READ 


©—o l 2IA2CI5 l 

X__R 43- 10. I I . I 


f 6 >^ 2 iA 2 

|P05 


[Eh^2IA2- (OJ 

W |G22_ 

43-10.I I.I 


+INVALID 


33-13-71.I -PRINT CHECK READ GATE IN_ 


33-13.71•I -PRT SENSE GATE IN 


+SET UNUSUAL COMMAND LAT 


—.UNUSUAL 
-0 COMMAND 
R ■-1 


-2iA2 p 2ia2c2 ° r 
D05__0(43- 10-1 I • I 


-UNUSUAL COMMAND 


-GATED PRT END 



^ A 

\ 2IA2- 

) 1 


+SET UNUSUAL COMMAND LAT 2 


/ITT" 2IA2-(R 

(qV Hdo 7| v - 

43.10.11-I 


43-10.11.1 


w +CFC BUS IN 4 
(JR [SENSEI 


, +CFC BUS IN 6 


43-10.11 -1 


43-10-11•I 


30N0V65. 

I8JAN66 1256 17 
IMAR66 125633 


TITLE PRINTER ERROR CHECKS - CF 


IBM 1 _ | TYPE 2821 

| PAGE 3381 


SLD-9 Printer Error Checks - CF 
















SLD-10 2821 FEMDM (7/67) 


{ +BUS OUT 4 
-BUS OUT 5 
+BUS OUT 6 
JBUS OUT 7 


5040E4 -RDR COMMAND GATE 


32.12.03.1 +RESET RDR COMMD MOD LATCH 


READER PUNCH SENSE REGISTER 


0 

COMMAND REJECT 


INTERVENTION REQUIRED 

2 

BUS OUT CHECK 

3 

EQUIPMENT CHECK 

A 

DATA CHECK 

5 

NOT USED 

6 

UNUSUAL COMMAND SEQUENCE 

7 

NOT USED 


{ VBUS OUT 4 
-BUS OUT 5 
■•■BUS OUT 6 
♦BUS OUT 7 
5060C4 -PCH COMMAND GATE 

'32.13.02.1 -RESET PCH COMMD MOD LATCH 


33. 13-10-I +TURN ON PRT SENSE LAT *TCS. 

{ -BUS OUT 5 
+BUS OUT 6 
+BUS OUT 7 

5080A2 -NO BITS BUS OUT 0 THRU 4 
5080D3 -PRT COMMAND GATE 


4080A3 +RESET PRT COMMAND LATCHES 


PRINTER SENSE REGISTER 



0 

COMMAND REJECT 

1 

INTERVENTION REQUIRED 

2 

BUS OUT CHECK 

3 

EQUIPMENT CHECK 

4 

DATA CHECK [1404,UCS 


5 

BUFFER PARITY CHECK 

UCS) 

6 

UNUSUAL COMMAND SEOUENCE (14041 

7 

CHANNEL 9 


READER SENSF COMMAND 

DURING INITIAL SELECTION OF THE READER, A 
SENSE COMMAND ACTIVATES THE READER COMMAND GATE 
TO SET THE READER SENSE LATCH. 

THE READER SENSE REGISTER IS GATED ON TO THE 
BUS IN LINES BY READER-PUNCH SERVICE IN WITH 
THE SENSE COMMAND STORED. 

READER-PUNCH SERVICE IN, WJTH OPERATIONAL IN, 
SETS READER CHANNEL END AND READER DEVICE FND. 


PUNCH SFNSF COMMAND 

DURING INITIAL SELECTION OF THE PUNCH, A 
SENSE COMMAND ACTIVATES THE PUNCH COMMAND GATE 
TO SET THE PUNCH SENSE LATCH. 

THE PUNCH SENSE REGISTER IS GATED ON TO THE 
BUS IN LINES BV READER-PUNCH SERVICE IN WITH 
THE SENSE COMMAND STORED. 

READER-PUNCH SERVICE IN, WITH OPERATIONAL IN. 
SETS PUNCH CHANNEL END AND PUNCH DEVICE END. 


2 . 


3. 


NOTE: 


PRINTER SENSE COMMAND 

DURING INITIAL SELECTION OF THE PRINTER,,A 
SENSE COMMAND ACTIVATES THE PRINTER COMMAND GATE 
TO SET THE PRINTER SENSE LATCH. 

THE PRINTER SENSE REGISTER IS GATED ON TO THE 
BUS IN LINES BY PRINTER SERVICE IN WITH THE 
SENSE COMMAND STORED. 

SERVICE OUT ACKNOWLEDGES RECEIPT OF THE 
SENSE BYTE AND, GATED WITH SERVICE IN t SETS 
PRINTER CHANNEL END AND PRINTER DEV ICt END. 


ALL SENSE COMMANDS MAY BE PERFORMED IN EITHER 
BURST OR DATA INTERLEAVE MODE. 


33.13.82.1-33.13.85.I 


PAGE 4000 


NOTE: PRT SENSE IDENTICAL FOR PR-UCB-MPR-CF AND PRST 


DATE 

EC NO. 

DATE 

EC NO. 

SEE EC 

HIST 

18JAN66 

125617 

I40CT65 

125598 

22MAR67 

I25A7-, 


J/56QL. 


TITLE SENSE-RDR/PCH & PRT 

IB* I I TYPE 28 2 I 


1 PAGF 4000 


SLD-10 Sense, Reader-Punch and Printer 



















2821 FEMDM (7/67) SLD 



SLD-11 I/O Tester Operation - Reader - Punch 


































SLD-12 2821 FEMDM (7/67) 


FEED AND STACKER SELECT 


32.31.05.1 -COL 80 _ 
32.20.04.I -450-525 

-C6.504IB3-RDR TRANS CYCLE . 

' 42.31.02.I +COL BINARY I. 

5000B3 -COMMAND OUT_ 
5020C3 -RDR PCH SERVICE IN~ 
5040D6 -RDR OP IN _. 


32.12.21.I 


5020C6 -RDR PCH STATUS IN 
5000B3 -SERVICE OUT. 
32.12.42.I +RDR STATUS INHIBIT 


CHANNEL .END 

| i 

32.12.21. I 


+R0R CHANNEL END 
-RDR CHANNEL END 


END READ 
DATA XFER 


504004 -RDR COMMAND GATE rv. rr 
5040B3 -RDR RDY AND CMMD VALID 

5000C2 -BUS OUT 6 lx. 
5000C2 +8US OUT 7 N. 

32.12.03.1 +RESET RDR COMMD MOD LATCH. 


+END READ DATA XFER 
. -END READ DATA XFER 


(-BUS OUT 2 _ 
5000C2 4 -BUS OUT 6 

(;BUS OUT 7 _ 
5040B3 -RDR RDY AND CMMD VALID . 
5040D4 -RDR COMMAND GATE _ 

32.12.03.1 +RESET RDR COMMD MOD 


THE LOGIC ON MDM-4041 IS THE 
SAME FOR READ AND FEED AND 
STACKER SELECT COMMANDS. 


+RDR CONTRO L _/ 4Q 

^ -RDR CONTROL _ 

J.u.ori | ^ 

5040D4 -RDR COMMAND GATE_ 

32.12.21.I +RDR STATUS RESET. 


. CHANNEL 
* I END 


32.12.21.I 


+R0R CHAN NEL END^ 
-RDR CHANNEL END 


32. 12.41.I 
+RDR READ 
. -RDR READ 


32.20.04.I +525-075. 


32.12.02.I 


4060B2,-C6 +CHAN REG FULL 

5040D6 -RDR OP IN 
-B3 +END READ DATA XFER 

5040B6 +RDR ADAPTER REQUEST _ 

5000C4 -SEL OUT +BURST SW ON_fco-r- 
5040D3 +RDR CHANNEL REQUEST A 
500ID3 +ADDRESS IN 


_+RDR TRANS CYCLE REQ _ 

4060B3 +PCH TRANS CYCLE REQ 
506 IB2 +pFR TRANS CY REQ 
42.12.03.I 


__ XFER 

•. CY REQ 

_ Jnf~ 


32.31.II.I 


404ID6 +RD SER CY REQ_ 
-XFER CY REQ 


506IB3 +GATED SELECT PCH. 
32.20.02.I +R0 000-150. 


RDR 6 PCH 
SELECT 


v-PCH SELECT 


32.3 1. 11. I 


tXFER CY REQ _[ 

T >06 1C I 
1 —(-5040B I 
J 404ID3 

42-I I-01•I -DIAGNOSTIC WRITE 


32.32.13.1 >504' 

_,,_504j 

^ 0R r—k 

_ _ N 

32.32.13.1 3 2.32. 13-1 


-RDR SELECT, 


!E4_ +SELECT RDR 

I -SEL RDR NOT DIAGN WRITE 


32.20.17.I 


32-32. 13-I LU ANDl 
32.20.02.I -RO 000-I50_ 


A RDR XFER 


■PT-J 

N ^ -RDR TRANS CYCLE REQ 

_1_ 




32.12.41.1 _<504 1B 1 

-- L 

32.20.04.1 +000-075_ 

d 

— FL — 

2. 12.41.1 



~ 1 

3 : 

2.32.13. 


+RDR TRANS CYCLE 
-RDR TRANS CYCLE 


READ COMMAND (BURST OR DATA INTERLEAVE MODE I 


IN T DATA D |NTERLEAVE R MODe'aCt!vATE E READER N ADAPTER REQUEST AND AWAIT FOR SELECT OUT TO SET 
READER OPERATIONAL IN. „„ lire . T 

TRANSLATOR, AND 


SET°CHANNEL L RFGISTER R FULL TO INACTIVATE READER TRANSFER CYCLE REQUEST AND INITIATE A READER-PUNCH 

MW ™NS™fcO»riS»r8!Tll T TH" ! ioiH'tHSci‘8 1 CO»»»D « RESPONSE TO RE.OE.-PONCH 
SERVICE IN 

?F T TmS DE S A H READAND FEED COMMAND SKIP TO CONTROL COMMAND STEP 2 TD . ucr , 0 

IF tuic 1^ A RFAD AND NO FEED COMMAND SET READER DEVICE END AND END READ DATA TRANSFER 
SET 1 INTERRUPT REQUEST AND READER ADAPTER REQUEST TO PRESENT THE STATUS TO THE CHANNEL 


32.20.04.I -375-450, 


-B3 -END READ DATA XFER_ 

5020C3 -RDR PCH SERVICE IN_ 

5040D5 -RDR OP IN T 


A CHAN 
REG FULL 


-E4 5020CI 

5020C4 4060EI 

5020E4 5020E4 

+CH AN REG FULL r 5Q60AI 

' 404IAI 

-CHAN REG FULL <• 5020BI 


g 32. II.16.I 


5000B3 -SERVICE OUT. 


DATA 

REGISTER 

I-PH 


READ 

STROBE _ 

TO 404 IA6 
225 


-75 TO 150 
RESET DATA REG. 


jy- 42-11-011 +RD COLUMN BINARY 

-R- 504IB3.-C6 -RDR TRAN 



31. 11.06. I 


RDR-PCH I 

— BUS IN 4 
MIX 

32. II.23.1-32.II.27.1 


32.20.35.I 32.20.04.1 -225-300 


32.20.04.1 -450-525 
4060C6,506IB3 -PCH TRANS CYCL 


32.II.12.1-32.II.15.I 


+RESET CHAN REG 


BUS IN 


31.II.03.I 


32. U. 13.1 
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2821 FEMDM (7/67) SLD-13 


4000A5 

—--C3 +RDR DEVICE END 
A 4000A4 

4040A2 +RDR CHANNEL END - 

4040A6 L 

4040C6 +CHAN REG FULL 
4060B2 


5040A4 -RDR QUEUED- 


5001C6 +N0T STATUS IN SAMPLE 
5040C6 +RDR ADAPTER RESET 


32.31.05.1 -12 READ SER CYCLE—^ 
32.31.05.1 -COL 80—? 
32.20.04.1 -225-375 —^ 
32.20.53.1 +BLOCK RDR FEED —^ 
-GATE RD COMPLETE 2540—^ 
32.31.01.I 

+NOT RDR DEVICE END SMP 
32.13.22.I 


-D3 +RDR 0.1 BIT MOD—^ 

4040B2 -RDR READ —^ 

4040A5 +RDR CONTROL 


RDR 

INTERRUPT 


R | REQ 

HP" 


+RDR INTERRUPT RE0 j :0:;0a: 

5040E4, | 

^-RDR.INTERRUPT REQ 


-|Rj 32. 12.42.1 S020B4 

L - 1 I-Y5040B4 

5040E4 L 

4000A4,4040A2,4040A6 -RDR CHANNEL END- 
32.12.21.I +RDR STATUS RESET' 

5040C6 +RESET RDR COMMD- BUSY LAT 
A 

RD COMP 


-RDR FEED COMMAND . 


r^ HH +RDR FEED COMMAND 

-4020C3 +READ FEED 

32-12.22.1 — 

42.14.01-I +1400 COMP READ FEED 


32.12.41.I 


+RD COMPLETE 


f )R END 

!.12.42. I 


+RDR END 
-RDR END 


32. 12.41.I 

4020E2 +BLOCK RDR FEED 

_, 5040E4 

c 5040A4 


- T 1 

32.31.07.1 


-D5 -RDR BUSY ■ 

500IC6 +STATUS IN EXTENDED • 
-A3 -RDR FEED COMMAND ■ 

32.12.21.I +RDR STATUS RESET 


RDR 

DEVICE END 


+RDR DEVICE END 


32.12.22. I 


32.12.40. I +READ FEED 


32.3 1.01.1 +RDR CL LAT 
NOT NPRO 

32.12.41. 
5000C2 -BUS OUT I 
5040B3-RDR RDY AND COMMD VALID 
5040D3 -RDR COMMAND GAT( 


D2 +RDR 0 BIT MOD 




31.02.1 +RDR BRUSH IMPULSE 


32,12.03.1 
+RESET RDR COMMD MOD LATCH 


5000C2 -BUS OU 



32.12.03.1 


5040D6 -RDR OP IN 
5020C6 -RDR PCH STATUS IN 
5000B3 -SERVICE OUT 
5040B4 +RDR INTERVEN REQD 


_-- 



_c* 

A 

READER 
dc a nv 

m r*v 


r\LAUT 

T_ 


—FL — 

1 


32 

12-42.1 


+RDR READY LATCH 


READ TIME 
COUNTER 


32.31.02.1 +RDR BRUSH IMPULSE 


32.20.01.I 

+RDR CL LAT NOT NPRO 
+MACH RESET RDR-PCH 
32.31.01.I 




32.32.11.I 

32.31.01.I -RD 2 ROW BIT 


„-C READ FEED-. 



4040E5 -DATA REG REGEN — 
32.20.02.I -INHIBIT 375-000 


32.20.41.1-32.20.44.I 


+9 RD SER CYCLE 


32.20.41.1-32.20.44.I 

RAR 


504IC6,-D5 -BLOCK RAR ADVANCE 

4040B5,5041B3 +SELECT RDR 
32.20.02.1 +R0 000-150 


4020B4 +RESET RAR 
32.20.0M +MACH RESET RDR PCH 


U 

A 

N 

6 

1 

T 

c 

s 

D 


E 

T 

Jl. 

B 

E 

r 

N 


s 

u 


e 

20. 1 

i. i 

20. 1 

2.1 


4040B6 -RDR SELECT 

32.20.15.1-32.20.17.I 


150 US 
- N DLY 
32.32.13-1 


32.20.II.I 


+RESET RAR I 
| BL RAR ADVANCE 


32-32.13.1 1 


32.20.02.I -RO 000-150 ■ 
4040B4.4060B4,5061C2 +XFER CY REQ ■ 
4040B6 -SEL RDR NOT DIAGN WRITE' 

32.20.04.1 
+000-075 


32.32.13-1 
MDM 5041 


32.20.03.I 
-300-450 — 


RDR SER 
A I CYCLE 


32.32.13.1 
MDM 5041 
4000A4.4040A2, 

4040A6 -RDR CHANNEL END 
5040A3 -RDR QUEUED 

5040B3 

-RDR RDY AND CMMD VALID 
5040D3 

+RDR CHANNEL REQUEST 
+N0T RDR DEVICE END SMP 
32.12.22.I 


5040C6 +RESET RDR COMMD.BUSY LAT 


4040B5,504 IB3 +SELECT RDR - OR 

4060C5.506IB3 +SELECT PCH - 

32.20.01.1 +TRIGGER D-£ 

32.20.04.1 +000-075 


1 -F5042EI 

-BLOCK RAR ADVANC 


DELTA RD SER 
CY REQ 


■-1 -300-450 - 

32.32.13.1 32.20.03.1 


A RD SER 
CY REQ 


+RD SER CY REQ 


32.31.05.1 -COL 80- 


32.32.13.1 


5061C3 -PCH SER CY- 
4061C2 


dspj 

N J 32.32.13.1 
MDM 5641 



BUSY LATCH 


+RDR BUSY 
■fl-- -M* BUSY 


{RJ 32.12.21.1 


A FEED COMMAND SETS READER CONTROL AND 
READER CHANNEL END DURING INITIAL SELECTION. 
READER FEED COMMAND SETS REAOER ENO AND 
ACTIVATES READ FEED TO START A FEED IAND 
STACKER SELECT) CYCLE. 

ENTER THE 9 HOLES IN TO ROW BITS. RESET 
READER ADDRE S REGISTER AND SET itEAD SERVICE 
CYCLE REQUEST. 

READ e SERVICE CYCLES TRANSFER ROW BITS TO 

REPEAT'STEPS 3 AND 4 FOR EACH C.B. PULSE 
SET READ COMPLETE, READER DEVICE END, 

READER INTERRUPT REQUEST AND READER ADAPTER 
REQUEST TO PRESENT THE STATUS TO THE CHANNEL. 


+ALLOW CYCLE 


~ T 

32.31.II.I 
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5060C3 -PCH COMMAND GATE-“ a 

5000C2 -BUS OUT 6 -^ 

5000C2 -BUS OUT 7-“ PCH WRIT E 

5060E4-PCH ROY ANO CMMD VALID. - ^ I _ 

|- F L-- 

32.13.02.1 +RESET PCH COMMD MOD LATCH-1 ^ 

-Pf H SENSE - N PUNCH COMMAND ST0RED32- 13-02.1 

-PCH READ 0 1 


506006 -PCH OP IN - 

500083 -SERVICE OUT- 

5020C3 -RDR PCH SERVICE IN- 


[-PCH WRITE 
rPCH WRITE 


<■-A5 5020CI 

-B5 5061CI 

4061E 5 506IE4 

406IE2 


5020C6 -RDR + PCH OP IN- 

-C6.5061 BA -PCH TRANS CYCLE - 1 

32.20.04.1 -225-300- 1 


CHAN 

REG FULL 


32.11.161 


+PCH CHAN R£G_ 
+NOT PCH DVC . 
END SAMP 


5060D6 -PCH OP IN 
-A 6 +PCH END 


PCH BUSY 
4061B2 


32.31.05.1 -COL BO- 
32.20.04. I -225-300 - 
42.31.02.1 tCOL BINARY I - 
-C6.506184 -PCH TRANS CYClE- 

5020C3 -RDR PCH SERVICE IN- 
5000B3 -COMMAND OUT' 
5060D6 -PCH OP IN - 


I5020C6 -RDR PCH STATUS IN" 
5000B3 -SERVICE OUT- 

32.13.42.1 +PCH STATUS INHIBIT" 


+CHAN REG FULL 

t—<-El 5020CI 

4040BI 5020E4 

404 IA I 5060AI 
-CHAN REG FULL 


32.13.33.1 


PCH 

CHAN END 


32-I3->T■I 


iD( . u PUAM cun 32.13.21.1 -PCH STATUS RESET- 
+ PCH CHAN END 6QA| A2 -PCH WRI TE- 

PCH CHAN END 5060E 3 _ 

4000C4,406 IE3 -PCH INTERRUPT REQ _ 

4000C4 -PCH DEVICE END- 
406IE3 


♦PCH TRANS CYCLE REQ _ 

-Y4040B2 32.20.04.I -525-075 

_~^~ k-PCH TRANS CYCLE REQ 

32.13.33-1 


4000C4. 

4061E3 +PCH DEVICE END — 
♦CHAN REG FULL 


500IC6 -NOT STATUS IN SAMPLE 
5060C5 +PCH ADAPTER RESET 


PCH 

INTERRUPT 


JR] 32.13.42.1 


XFERCYREQ 


32.31 . I I ■ I 
MDM 5061 


XFER CY REQ 


5041BI 

** F ER CY 4040CI 


+PCH END 
^ -PCH END 


+RESET PCH COMMD• BUSY L'AT-[]lP 2 - 1 3 ■ 42 . I 

4020C3 +PCH FEED_ 

♦PCH INTERRUPT REqJ o;qci — -A2-PCH WRITE — 
32.1 3.31.1 +PCH BUS OUT CHECK — 

i 406103 +PCH COMPLETE — 

42.II.01.I -DIAGNOSTIC WRITE — 


PCH INTERRUPT REQ 


42.12.01.I +PCH READ 
32.20.02.1 -RO 000-150 


-SELECT PUNCH 


32.20.04.1 -000-075 


32. 13-33.I 


' 5020B4 


4020D2 -BLOCK PCH FEED 


-PCH TRANS CYCLE 


PCH TRANS CYCLE 


-C PUNCH FEED. 


ENTER 

DRIVERS 


DATA 

REGISTER 


SELECT PUNCH 


32.20.22.I 


—C5.506IB3 -SELECT PUNCH - 

4040B5.5041B3 -SELECT RDR - 

32.20.01.I -TRIGGER D- 


32.20.04.1 +000-075 


5000C2 -BUS OUT 0-7 

-C6.506IB4-PCH TRANS CYCLE 




p 




0 


2 


3 


4 


5 

~E~ 


~T 

■ 

8 


9 


+ DATA REG 
"P" PULLOVER 


32.20.31.I-32 - 20.34 - I 


32.20.03.1 +075-150- 


-ALLOW CYCLE 


• BLOCK SA OUTPUT CTL 

-RESET DATA REG 
-1150-3001 i- 


32.20.02.I 
-PCH INSERT BLANK 

-PCH XFER CYCLE 


32.31.11-1 


-PCH XFER CYCLE I 


CHANNEL 

REGISTER 


32.20.80.1 -BUFFER ENTRY 


PULLOVER 

\ 


1 . 
2 . 

9 

-(300-3951 

-E* . — 

3 . 

-BUFFER 

BUNK 

A 

4. 

5- 

INSERT 


6 - 



7. 



8 . 



9 



10 

1 i 


32.II.12-I 32.II.15.I 


-C6,506184 -PCH TRANS CYCLE 

5020C3 -RDR PCH SERVICE IN 

4040C6,-B3 -CHAN REG FULL 

32.20.03.1 +300-525 

I PAGE 4060 I 


MDM 5020 
(RESET) 


32 II 13.1 


PUNCH 


-XLATE 


-I_l 

32.20.31.I-: 

.74.1-32 

00 

r~- 

O 

CM 


15. 1 




404IC6.504IA6 


-RDR SER CY REQ 


PCH SER CY REQ 
406ID4.506IB6 


32.33.17.1 


SET PUNCH WRITE DURING INITIAL SELECTION. 

SET CHANNEL REGISTER FULL WITH SERVICE OUT 
RESPONSE TO READER-PUNCH SERVICE N.(NO 
CHARACTER YET IN CHANNEL REGISTER) 

ACTIVATE PUNCH TRANSFER CYCLE REQUEST 
AND SET TRANSFER CYCLE REQUEST TRIGGER TO 
SYNCHRONIZE CHANNEL OPERATION WITH THE 
READER-PUNCH CLOCK. 

SET PUNCH TRANSFER CYCLE. „ 

THE CHARACTER IS SENT TO THE CHANNEL REGISTER, 
TRANSLATED, AND GATED INTO THE BUFFER DATA 

RESe/cHANNEL REGISTER FULL TO INACTIVATE 
PUNCH TRANSFER CYCLE REQUEST AND 
INITIATE A READER-PUNCH SERVICE IN. 

SERVICE OUT RESPONSE TO READER-PUNCH 
SERVICE IN AGAIN SETS CHANNEL REGISTER 

FULL FOR THE SECOND CHARACTER. . 

IN DATA INTERLEAVE MODE THE NORMAL POLLING 
SEQUENCE TRANSFERS I OR 2 BYTE BURSTS UNTIL 
80TH CHARACTER OR A COMMAND OUT RESPONSE 
TO READER-PUNCH SERVICE IN. 

IN BURST MODE, TRANSFERS CONTINUE UNTIL 
THE 80TH CHARACTER OR A COMMAND OUT 
RESPONSE TO READER-PUNCH SERVICE IN. 

SET PUNCH CHANNEL END AND PUNCH INTERRUPT 

SET U PUNCH END TO INITIATE A PUNCH FEED CYCLE- 


-GATED SELECT PCH 


IF LESS THAN 80 CHARACTERS HAVE BEEN 
TRANSFERRED, SET PUNCH INSERT BLANKS- 
SET PUNCH BlJFFER FULL WHEN COLUMN 80 IS 
REACHED* 

PUNCH SCAN CB IS MADE BEFORE 12 TIME- 
81 PUNCH SERVICE CYCLES ARE TAKEN OUT OF THE 
BUFFER AND INTO THE DATA REGISTER WHERE THEY ARE 

^? PA la R !?'aJ°dr^ ^h PU pMn GN !5 to'INACTIVATE PUNCH 

AT R PUNCH C MAGNET E ?MPULSE 12 TIME THE PUNCHES ARE FIRED- 

TAKE AFTER NINE ItHI RTEENTH^PUNClTsCAN TO COMPLETE 
PUNCH CHECKING. „ „ - 

SET PUNCH COMPLETE AND PUNCH DEVICE END. 

SET PUNCH INTERRUPT REQUEST AND PUNCH ADAPTER REQUEST. 


TITLE ; PUNCH COMMANDS-SHEET I 

IBM | 1 TYPE 2821 

I PAGE 4060 
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CHECK PLANE REG 


ENTER 

DRIVERS 

rnn 

ZL 

VU ■ 
YL 
XU 
XL 




CHECK 
PLANE REG 

PI 

7T 

YU 

YL 

XU 

DATA REG 

i m 



32.31.02.1 +PUNCH SCAN 


CHECK PLANE REG 
32.20.35.I & 42.20.36.I 
MOM 5043 


32.31.01.I +PCH CL LAT NOT NPRO 


32.20.31.1-32.20.34. I 


PCH TIME 
COUNTER 


-C6 ±BAR A-E 

5061B3,4060C5 -SELECT PUNCH ^ r- 

404084,5061C3.4060B4 +XFER CY REQ _ 

32.20.02.1 -RO 000-150 _ 

32.20.04.I +000-075 _ 


l+PCH SER CY 


32.20.31.1-32.20.35.I 
6 42.20.36.I 


32.20.04.1 -225-300 
-PCH SER CY 


32.33.17.1 


-PCH SER CY _ 

32.31.05.I -COL 80 
—C Dl 5041B 5 -ann./.cn 


-E4 506IA4 

404 ID5 506 ID4 
502IA2 506ID5 
502IE2 


-300-450_ 

32.20.03.I 


LAST 

lADDRESS 


A ALLOW 
PAR ADV 


32.33.18.I 


32.31.02.I -AFTER 9 EMITTER, 
506IC3,-C2 -PCH SER CY_ 


32.31.02.I +PUNCH SCAN _ 
32.20.03.I -300-450, 


-AFTER 9 EMITTER 


32.31.02.1 +PCH BRUSH IMPULSE. 

"A INd k- AfrTER 9 PCH 
P I SER CYCLE 


2.33.18.1 1+LAST ADDRESS 
-PCH SCAN EMIT 
42.31.02.I 

+BLK f>AR CTRL COL 8IN _ 
+BL0CK RAR AND PAR ADVANCE 
506 IA6 


32.33.18.I 


PCH 

SCAN EMIT 


32.33. 18.1 


32.31.05.I 


32.20.04.1 -450-525 
32.31.05.1 -COL 80 


32.31,01.I +PCH CL LAT NOT NPRO 
32.13.22.1 +NOT PCH DEVICE END SMP . 


PUNCH 

COMPLETE 


IC32.3I .07. I 


+PCH COMPLETE 


-PCH SCAN EMIT 


-E5 +PCH BUFFER FULL. 

--E6 -PCH INSERT BLANKS . 


4060A2 -PCH WRITE_[x, 

500IC6 +STATUS IN EXTENDED_ 

32. 13.21 . I -PCH BUSY_^ 

32.31.02.1 +AFTER 9 EMITTER_[x. 

32.13.21.I +PCH STATUS RESET 


PUNCH 

DEVICE E ND 

I I +PCH DEVICE END 


32.13.22.I 



32.33.I I.I 


~7~j +PCH DECODE 


32.33. 15. I 
32.33.16.I 


10 LINES tl 
UNITS 6 TENS I 


+ALLOW PAR ADV 


32.33.16.I 


UNITS 
ADDRESS 
■ DECODE 


12.I 1.54. I 


TENS 

. ADDRESS _ 
OECOOE 

12.I 1.55.I 


12. I 1.64.I 


4060C5 

506IB3 +GATED SELECT PCH _ 

_, 32.20.02.I +R0 000-150 

orL-blockpar ADVANCE 


32.33.18.I 


5062DI 32.20.13.1 

5062B3.-C5 -PAR UNITS C rx.| —— 

5062D3,-C5 -PAR UNITS E l~\ 

+BLOCK RAR AND PAR ADVANCE ^ 

+8LK PAR CTRL COL BIN _[V, — 

506IB3 +GATED SELECT PCH _ 

32.20.02.I +R0 000-150_ 


32.20.14.I 


506 IC6 +RESET PAR 
32.33.21.I +RESET PAR 2 
32.20.01.1 +MACH RESET RDR-PCH 



32.20.13.I 


i w k -PCH SER CY REQ 

" \ 

32.33.18.I 
506IC3 

-C2 -PCH SER CY £> 

■32.20.03.1 -300-450 , tv. 

32.31 .05.1 -COL 80 I. >, 


PAR UNITS REG 

.j—m I 


32.20. 13. I 
MDM 5062 
PAR TENS REG 


32.20. 14. ' 
MDM 5062 


4040B6 -PCH SELECT 




32.33.18. I 


5061B4,4060C6 -PCH TRANS CYCLE 


4060A3 32.13.02.1 -PCH COMMAND STORED 


PCH 

BUFFER FULL 


32.33 25. I 


32.20.03.1 -300-450 
4060A2 -PCH WRITE 
4060A6 -PCH END 
+PCH BUFFER FULL_* 

-»-02 

-PCH BUFFER FULL 


32.20.04.I -000-075. 
-PCH COMMAND STORED 


-PCH INSERT BLANKS 


PAGE 4061 


DATE I EC NO. 

SEE EC HIST 
18JAN66I 125617 
IIMAR66 175633 


TITLE PUNCH COMMAND-SHEET 


TYPE 2821 
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5080B2 -ALLOW PRT COMMAND GATE *PRST_ 
5080B2 -PRT WRITE COMMAND GATE 
5080E4 -PRT COMMAND GATE I _ 
+6 
-7 


5080D5 +PRT ADAPTER RESET 


33.13-11.I 


. 5080A 2 k-T_Z- 

-ANY BIT BUS OUT 0 THRU 4 *PR$T 
5080E4 -PRT COMMAND GATE I _ 
-PRT CONTROL COMMAND GATE , 
5080A2 

-ALLOW PRT COMMAND GATE *PRST - 
5080B2 


-A2 +RESET PRT COMMAND LATCHES 


PRINT 438IE4 ' ■ -CW 4s- 

C ONTROL 4082E4 0R 1 0R 

f +PRT CONTROL 508IB2 aT 37 nn I ZJ 

-FL- ^4IR0B4 +STL MODE—fc* A 

FL ".-PRT t CONTROL 4 8064 _^ 

"-J4082AI ,4381A1,478 IA1.438IE4_ 

33.I3.H | 4082CI , 4780A1.4082E4.4780B5_ 

5000A3 -COMMAND OUT rvJ A 
S08IB6 -PRT SERVICE IN ^ 

33. 13.54.I 

508ID6 -PRT STATUS IN 
33.13.71.I +PRT STATUS INHIBIT. 

5000B3 -SERVICE OUT. 


33.23.03-l 

-LAST ADDRESS SAMPLED * CF_ 
33.23.03.1 -ADDR 132 SMP 
478085 | 


,+RESET PRT COMMAND LATCHES 


-PRT WRITE 


73.13.12. i 


PRINT WRITE COMMAND 


PRT 

CHAN END 


B3.13.54 . I 


1+PRT CHANNEL END 
5080D4 

-PRT CHANNEL END 
-03 


33.13.51.I 


SET PRINT WRITE DURING INITIAL SELECTION 

CHARACTER IS^UTotIuS AND MADE AVAILABLE WITH SERVICE OUT RESPONSE TO PRINTER SERVICE IN 

°un? irig D ai^ 1 “ 2 1 s R a command out 
,32 

«• a ^ 

[ft S^8dlE?i S i T 3i°fTE A N^ nI AWBtmi M^oTo^f/REGISTER, 

PR^NT ER S 47 ^E^cU^T IoWh^eSI TO° V ALL CHARACTERS. IN THE UCB. LINE FULL IS SET WHEN ALL POSITIONS 
PrInt'sCAN 49‘?|VuCB N LINE TA ULL-SCAN) COMPLETES ANY CHECKS MADE DURING PRINTING 

!5?E PRl5flR C AgSpttR req R ues{ 0 J S nd 0 prinur 4 INTERRUPT REQUEST 

5080B4 -PRT QUEUED_fc* 

4000D3,-B3 -PRT CHANNEL END_b, A 


"COMPARE EQUAL SAMPLE" 


AlYLtu & r u j I I 1 uiw 

(OR UCB ADDRESS REGISTER) 


CARKIAbt Ur tKAI lWH IJ rcijrynncu ir 

CARRIAGE ENDING SETS DEVICE END TO If 


5080D5 -PRT ADAPTER RESET_ 


33.13.51.I -PRT CTRL EXTENDED, 


+PRT CTL 
4080B2 


33.13.11.1 


5080D3 +PRT CHANNEL REQUEST__I 

-PRT COMMAND STORED _| 

-FrtftOni +PRt ADApTeP RESET I 

33.33.01.1 +MACH RESET PRINTER, 
33.13.54.1 +NOT PRT DEVICE END SMP_ 


33,13.51.1 


I PAGE, 4080 
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33.33.03.1 -PRINT +REAO SCAN * CF_ 

4I8ID6,----E 6 -PRINT SCAN 

33.33.00.1 -GATED PSS-f- 


-unwInIaAle CHARACT ER I N h 
UCB 


33.23.07.1 

-PRINT LINE COMPLETE TR 


33.33.46.I 

-^nr— 


33.33.20.1 -ss 


33.33.00.I +GATED PSS- 
33.33.44.1 -CLOCK 0-2- 
-D6 +CLR CTRL TR" 

-E3 -TR 2- 

33.33.20.1 +SS 3 - 
33.33.43.I -CLOCK 6-0+2-4* 


4I8ID6, -D 6 -CLK CTRL TR ■ 


m 

^OR + ADVANCE BY 1 



□ 

.33.: 

22.1 

4I8ID6,-E 6 -PRINT SCAN- 

PRINT 33.33.43.1 -CLOCK 4-6 - 

CHARACTER 33.33.25.1 +PRINT SCAN 49 - 

A 

N 


33-33.23.1 


♦ AOVANCE BY 2 


5000C2 ± BUS OUT 


GENERATOR 

11 m 


33.33.24.1 
MDM 5083 


33.33.46.1 

33.23.II-I +BLOCK PRINT COMPARE * UCB - 

*PCG I ,2,4,8 A 6 B IrnMPAgr 

(EQUAL) - 

I 33.33.45.1 



A,B,C,B,4, 


33.33-26-1-33.33-27.1 
4080D6 -BUFFER ENTRY ON LINE 


33.23.05.I 
TO 

33.23.08.I 


^NJ- 

33.33.46.1 


TENS 

-COMP E EQU AL DECODE TO-T !3 


33.23.04.1 -BAR 100 
in+PRINT COMPARE, 


33.33.48.I 
33-33.49.I 


5 HAMMER 

~6 DRIVER 

“T MATRIX 

—s 33.33.04.1 
_1 TO 

_9 33.33. 13-1 

JO 33-33.50. I\ 

11 TO >CF 

-j2 33.33.59.1/ 

~i~3 

_ A I B I CIO I E 


STORAGE 

33.23.05.1 

TO 

33.23.08.1 



33-23.09.I 


PRINT 
BUFFER 
• DATA R EG 

U-| t 

_B_ 1 

_C_ 

_ 8 _ — 

4 

_ 2 _ 

/\ 33. 23. 05. 1-33. 23. 08.1 


33.33.42.1 
-TRIGGER C +CLOCK 7-6 


33.33-41.1 


4I8ID6,-E6 +PRINT SCAN_ 

4I8ID6,--D6 +CLK CTRL TR_ 

4382C3 +READ SCAN * CFC 


33.i43.03. 


I +SfHGLE CYCLE PRINT 


OR 



A 



A 

JLr 





33.33.41.I 


PRINT 

STORAGE 

CLOCK 


33.33.42. I 
BAR UNITS ADV 
UNITS REG SET 


STORAGE 
ADDRESS REG 



33.23.00.1 
33-23.02.1 
MDM 5082 


BUFFER ADDRESS 
CONTROLS AND 
SWITCH CORE MATRIX 


33.23.02.1 -LAST ADDRESS 
418005,4080D5 -WRITE GATE 
33.33.44.I -CLOCK 6-0 


33.33.00.1 -GATED PSS - 

4I8IE5,-E5 -PRINT TR- 

33.13.51.I +RESET PRINT GATE 


£ T GATE 

3.02.1 


--€6,418106 -PRINT SCAN- 
33.33.03.1 


3J.33.42.I 
-TRIGGER E- 


CLOCK 4-0 


I PAGE 4081 


-j 

TR 1 


Pi 

— FF— 


_ M? 

— 

♦TR 1 _ 

—3 

*i 


33. 

33.22.1 



(NOTE I) -HOME GATE JUMPER- 
43.20.11.1 + SCAN .LOAD PULLOVER * CFC 33.05.01.0 .STOP» SCAN.LOAD MODE C E ; - 
33. 13. 13. I .DIAGNOSTIC PRINT WRITEr^ H ~| 4 180D5,4080[fe .WRITE GATE 
4082B6, 478ID5 -CARRIAGE SETTLING^ 33 33 2 o | -ss 3 - 

-33.33.02.1 33.33.00.1 +GATED PSS - 

TR 2 33.33.42.1 -TRIGGER E+CLOCK 4-0" 


A-f 5083BI 

4382B4 -B I 

5082BI 


-PRINT SCAN 49- 
33.33.25.1 


*418105 

5380B^ 33.33.20.I -SS 3 - 

33.13.13.1 -DIAGNOSTIC PRINT WRITE- 
43. 32-51.I -FORMS SIDE * CF' 


.PRINT GATE 
-PRINT GATE 


33.23.03.1 -TENS ADDRESS 
33-33.03.1 -PRINT .READ SCAN * CF 
33.33.43.1 -CLOCK 4-5 

—S 4381B1 


C 4080D4 
5082EI 

5082C4 41 

5380EI 

4380D4 PRINT TR 


33.33.02.I 


,3 ^ 

/ 

a 



E 


--E3 +TR2 


33 33.22. I 

-El- 

33.33.22.1 


5082A3 

.-PRINT TR _ ( 4 18103 5I80EI 

-D3 5181DI 

4082A5 5I83B3 
5I80EI 5I83D3 
ifRINTTR 4180D5,5 183B3,4381BI 
- S 4082BI.43 80E4■5082 A3 
4780B I, SIBOBi’/n TTl 


3 3.33 .02.1 

— 


33.33.02. I 
♦TRAIN READY - 
33.33-00.I 


33.33.02.1 | 

33.33-00. I -GATED PSSj 

33-33.42-I -TRIGGER E +CLOCK 4-Q 


CLOCK CTR. 

JaT h 


33.33.22.I 


PRINT SCAN 

■TTK- 


33.33.03.1 


ITI+CLK CTRL TR *CE. 


^CLK CTRL TR .-81 

-*508311 

4382C2 


♦CLK CTRL TR 


-PRINT SCAN 


♦PRINT SCAN 


’5083AI 4181k. 

5082E4 5I80E4 

-AI 5I83A3 

--*4 

f -M 

4181DI 
438202 


(D3) JUMPER TO ALLOW PRINTING TO START AT HOME TIME 
PRINT .WRITE COMMANDS IDENTICAL FOR PR, HPR-CF AND PRST 
FOR THIS PORTION OF UCB P RINT VffilTE c6hMAND SEE PAGE 4181 

| TITLE PRINTER COMHANOS-SHEET l 


TYPE Mil 


I PAGE 4081 
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4080B2 -PRT CONTROL 
5080E4 -PRT COMMAND GATE I . 
43.32.00.1 +STL MODE 


33.32.07.1 -CARR SET IMMED CE _ 
33.32.04.I -CARR SET SAMPLE 


5U80D2 +1403 ON LINE 
33.33.01.I +PRINT READY 


33.32.06.I 


-E5 -COMPARE SKIP EQUAL 

508002 -1403 ON LIN E fU 

IMMEDIATE 

+IMMED GO LAT 


£vj A 


33.33.01.1 +MACH RESET PRINTER 

----81 +CARRIAGE ENDING 


'R 

TER r-1 M ^ 
ENDING-RJ 33 . 32 . 13.1 


33.32.06. 


*«0R 


4080E3 -PRT BUSY 

-05 -COMP SKIP EQ +FORMS 

CHECK 


-IMMED GO LAT 


-B6 +CARRIAGE SETTLING . 


33.33.25.1 +AFTER SPACE CTRL 

(PRINT SCAN 46 ORTtFT 


-£>f 






408IB4.4I8ID4 +PRINT TR 
43-22.00.1 +STL GO SSJ 


I.3US 


DELAYED 


A 

SS 




4080E4 +PRT BUSY 
508002 -1403 ON LINE 

33.32.06.I 


OR 


33.32.06.1 
33.32.06.I 
33.32.06. I 


OR 


-N 


33.32.13.1 
+RESTORE LAT 
33.32.13.I +SPACE LATCH 


OR 


OR 


33.32.12.1 


43.32.00.1 


43.34.15.1 33.32.06. I 
-GATE CARR CTRL REG * UCB 


5080E4 -PRT COMMAND GATE I 


m 

k 

, 5080D2 

IN 

A 

LLl 

1 

-1403 ON LINE 

N 


2.06 

. 1 

1-- Akin 





+CARRIAGE ENDING 


33.33.44.1 -CLOCK 2-4_ 


5000D6 -BUS OUT ODD PARITY_ 

4080B2 -PRT CONTRO L l-v i,L 


OR 


43.34.15.1 -GATE CARR CTRL REG 


33.32.06.1 


33.32. 12. I 

•CARR 


33-33-01-1 +MACH RESET PRINTER. 


5000C2 -BUS OUT 


330501.0 +DATA ENTER * CE 


1.2,3. 


■1.2,3 ' 


33-32-10-I 


33.32.14.1 +FORMS CHECK LATCH 
43.32.00.1 +STL MODE, 


_r —-Al 
-5-A4 

CARRIAGE CONTROL REGISTER 


33.32.06.I 
2.8US 


SS 


33.32.14.1 


n 


5000C2 -BUS OUT 0 
CTRL REG SAMPLE 

-r 


OR 


33-05-01.0 +DATA ENTER 4 * CE 


33.32.10- 


—L!Lhi 


33.32.10-I 

33-32.04.1 -CARR SET SAMPLE _f 

-B4 -CARRIAGE GO SS_ 

33-32-13-I -RESTORE LAT 


5000C2 -BUS OUT 4 I 




0 

rv.H r R SKIP 

,v A SPACE 

— [RJ 33.32. 10. I 


-SPACE CTRL 

% -D4.----E3 

'-SKIP CTRL I r 




-N 




^ A 


CARRIAGE 
REG 


h 

T 

4 • 


8 


+ CARR CTRL REG 2,4.8 


I 


k_J^ARI^CTRL_REG_2 i 4 i 8_ 


33-32.10-I 


A 


lk A 




-N 


CARRIAGE 
REG I 




22.04.11.0 +STOP BRUSHES 
♦ MAG EMITTER 


1-12 


♦ LO SPEED CQ 


DECODE 


T 

i_ 


•CARR CTRLlREG I 




-CARR CTRLlREG 


^STOP^JRU^ENCODEJj^J^^J 


33.32.12.1 CARR BRUSH REG SET 


33-32.04.1 


♦ SINGLE SPACE 


SS 


HI 


CARR 


H r h-Tr—i 
* UTTl—J 
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SS 

2.8 

US 


P3.32.12.1+CARR BRUSH REG RESET 
4I80A4.4080A4 +PRT WRITE 


f 

1 


2 

|FL 

4 

1- 

8 


5001 C6 +STATUS IN EXTENDED., 


33.13.II.I +PRT COMMAND STORED 
4080E4 -PRT BUSY. 


PRINT 
COMPLETE 


-B2 +CARRIAGE ENDING 


13J 


HE 


PRT 

DEVICE END 

♦PRT DEVICE END 


L, —-D4 -- 
-D1 


-SPACE CTRL 



- 


3 


33.32.14.1 


-N 


33.33.03. I 

5080 „ F ki STATUS 

3EL RESET 


BA 


-5 5080D4 
> ^LDmCE_ENO_j 4I80A, 


33. 13.54.1 


408ID4.4I8ID4 -PRINT TR_ 
43.32.00.1 +STL MODE_ 


-fcJ 


A 

ZJ 




I 3.8MS 


.-CARRIAGE GO SS 


♦ I 


-CN 




SS 


N 


♦SPACE 3SS 


33.32. 14 . I 

9.8MS 


-tsj 


SS 


N 


♦SPACE 


33.32. 14. 
33.33.01.1 

♦MACH RESET PRINTER . 

|33.32.13.1 +SPACE LATCH 
♦OFF LINE SPACE_ 

+| 33.32.06.I 




33.32. 14.1 
5.5MS 


+4 


+8 


OR 


A 

SS 




2SS 


♦SPACE 


3 MS 


OR 


DLY 


33.32.17. I 


ISS 


-D5 +CARRI AGE DR 


33.32.14.I 


OR 


33.32.17.I 


-C6 +HIGH SPEED STARTfvJ A 


-C6 +LOW SPEED STOPjk' 


HSP 


—-C6 +HIGH SPEED STOPjvj 
-86 +LOW SPEED START tk 


33.32.01.1 

33.32.02.I-SLOW BRUSH. 
+CARR CTRL REG_ 


RUM 

HSP 


-D5 

-CARRIAGE DR 


SLOW SPEED 
LATCH 
OR 


Np 


33.32.17. I 


-N 


DM 


♦PAPER DAMPER MAG DRIVE 


33.32.17.I 


OR 


33.32.17.I 


-LOW SPEED GO DELAYED 


N 


♦LOW SPEED GO DELAYED 


-s-Bl 


33.32.17.I 
♦ LOW SPEED GO 


DM 


♦LOW SPEED GO , 
(♦LOW SPEED START*CEP 


♦LOW SPEED START 


33.32.17.I 
I6MS 


SS 


-5-C4 

-CARRIAGE SETTLING , 4081E2 
--J 4 18 ID I 


43.32.01.1 33.32.17.1 

♦CARRIAGE SETTLING- 


♦CARRIAGE SETTLING ,-*? 

- -)-E4 


OR 


Ndm 


♦LOW SPEED STOP 


-C4 


33732717. 


♦LOW SPEED STOP»CEf 


■1,2,4, 



COMPARE 



NM7 


ffl 

33.32.16. I 


♦SLOW SPEED LATCH 


33.32 15. I 
33.32. 16. I 




33.32.14.1 +FORMS CHECK LATCH 
33.32.13.I +RESTORE LATCH 


-C3 -SPACE CTRL, 

-B4 -CARRIAGE GO SS. 


CARR 

DRIVE 


33.33.01.1 +MACH RESET PRINTER 


— OR 


33.32.04.1 (STL) 
33.32.14.11 PR) 
-FORMS CHECK OR 
CAFE STOP 


9MS 




DLY 


33.32.11.1 

33.32.14.1 +F0RMS CHECK LATCH. 


4080B2 
PRT CONTROL 




JLT 

33.32.I I.I 


-fcJ N 




k- 


FF- 

71 


DM 

NM7 


-N 


DM 

NM7 


♦HIGH SPEED STOP , 


-C4 


33.32.17.I 
♦HIGH SPEED STOP+CE 


33.32. 17. I 

♦HIGH SPEED START 


-5 -C4 


33.32.17.1 

♦HIGH SPEED START*CE 




33.32.17.I 

-CARRIAGE DR 


—-C4 
♦CARRIAGE DR , 


33.32.I I.I 


- - - - B4 


33.32.11.1 


OR 


'-COMP SKIP EQ +FORMS CHECK 


-Bl 


33.32.11. I 


PRINTER CONTROL COMMAND 

1. DURING INITIAL SELECTION THE PRINT CONTROll 
LATCH IS SET 

2. SET DESIGNATED CARRIAGE REGISTERS] 

3. SET IMMEDIATE GO AND CARRIAGE GO SS 

4. IF THIS IS A WRITE COMMAND, PRINT SCAN 46 
, (OR 48) WILL SET CARRIAGE Co SS 

1 5. IF THIS IS A SKIP COMMAND, SET CARRIAGE 
DRIVE TRIGGER TO ACTIVATE HIGH SPEED 
START AND LOW SPEED START 

6. SLOW BRUSH COMPARE WITH CARRIAGE CONTROL 
REGISTER ACTIVATE HIGH SPEED STOP AND 
SLOW SPEED 

7. IF THIS IS A SPACE COMMAND. SPACE I, SPACE 
2 OR SPACE 3 SINGLE SHOT ACTIVATES LOW 
SPEED START 

8. COMPARE SKIP EQUAL ACTIVATES CARRIAGE 
ENDING AND RESETS CARRIAGE DRIVE TRIGGER 

9. LOW SPEED STOP IS ACTIVATED TO INITIATE 

CARRIAGE SETTLING , 

10. WITH PRINT COMPLETE SET, PRINTER DEVICE 
END IS SET 

11. SET PRINTER INTERRUPT REQUEST AND PRINTER 
ADAPTER REQUEST 


NOTE I 


33.32.II.I 


FOR PRST CARRIAGE OP SEE SHEETS 
4780 AND 4781 


AND 




COMPARE 


) 


2.4.8 S 





S 

'v-CARR BRUSH REG 1. 












33.33 

1 

—-C3 

-SPACE CTRL 



33 

32. 

1 ■ 1 

2. 1 -CARR BRUSH REG 

RESET SS 







N 


33732.I I.I 

-B6 +CARRI AGE SETTLING, 

4080B2 +PRT CONTROLjO 
4I80A4, 4080B4 +PRT WRITE _|R 
.01.1 +MACH RESET PRINTER - 


COMP SKIP EQ 

jq 


-B4 -CARRIAGE GO SSi^ N 


-COMPARE SKIP EQUAL 


S -A2 


33.32.II.I 


TITLE CARRIAGE OP 


IBM 


| TYPE 2821 
j PAGE 4082 


SLD-18 Carriage Operations 









































2821 FEMDM (9/67) SLD-19 



SLD-19 I/O Tester Operations - Printer 


































SLD-20 2821 FEMDM (7/67) 


+PR|NT SCAN —r^Tk 

+PRINT READ_ p— 

33.23.I I■I 

-PRINT LINE COMPLETE TR_ 

-E2 + 1403 ON LINE 1^1 - 

-PRINT SCAN 49 A — 

-LINE FULL ‘UCB J 0R , 


-PRINT SCAN +PR1NT READ 


A -PRINT LINE COMPLETE INH 


33.23. 11 • I 
MW 4081 


33.23-11.I 


-PRT CONTROL 
-PRT COMMAND GATE I 
+STL MODE 


-CARR SET IMMED C-E- 
-D6 -CARR SET SAMPLE 



IMMEDIATE 
GO LATCH 


+PRT BUSY. 
-D2 -1403 ON LINE 


-COMPARE SKIP EQUAL. 

-E4 +PRINT READV_ 

-E2 +1403 ON LINE 


+MACH RESET PRINTER_ 
-A5 +CARR I AGE ENDING. 


J33-32. 13- I 
MDM 4082 


+ IMMED_G0.LAT n083C4 
„ -IMMED GO LAT j 
-)-A4 


33-32.06.I 

±0-i 

33.32.06.1 

-N 

A 

33-32.06.1 ■ 


+CARRIAGE SETTLING 


+AFTER SPACE CTRL *NUCB_ 
♦ LINE FULL *UCB_ 
+1403 ON LINE 


33.32.06- I 

m —i 


33.32.06.1 


+OFF LINE SPACE 


33.32.06.I 


+ADDRESS SET SW *CE_^ N v. 

33.23-03-1 

+MACH RESET PRINTER_ 

4083A3 -START LATCH _, 


+CARR SET SW 


-METERING IN_fcJ- 

+STOR SCAN +L0AD MODE C E i\ A — 
+PRINT +CARR MODE C E 
+LOAD FORMAT *UCB 

33. 13.51. I*- 

-MACH RESET PRINTER.. 

-PRT OP IN. 
-SUPPRESS OUT_ 
+OPERATIONAL OUT 


iC-E- ADDR 
SET CTRL 


1S 33-23.03.I 


—E^l , t) -ADDRESS SET DRIVE *CE 
_Ci _ 

—^ MDM 5082 

_ 

33.23^03-1 ' t083D6 - ST0R SCAN +LOAD M0DE C- E - l^j N j 

— 1 ^ A +C-E. ADDRESS RESET , 33-33-01 - I 

^ -ERROR STOP SW C-E._£j-1 

I- -E6 -PARITY +HAMMER CHECK rJ A 


33.23-03.I 


33-33-0I.I 
10 US 


-END OF FORMS 


33.23-03-I 

- 

33-135 -I 


-ADDR +CARR SET +0N LINE 


-1403 ON LINE. - A ii 

4083DI 


fu 

DLY 

_ 


I. 

33.3 


33-2 


+1403 ON LINE 


-AI .-B4 

I-82,-D5 


+RESET PRT RDY_ 
+GATED SYNC CHECK. 
+FORMS CHECK LATCH. 
4083C4 -MECHANICAL INLK. 

+POWER ON RESET. 
+CE STOP KEY *CE~ 


-PRT STOP KEY 


33.33.01. I 


PAGE 4084 


PRT ADAPT 
RESET LATCH 


33.13.32.1 


33.33.01.1 


4083A3 -START LATCH. 
+CE MACH RESET *CE 


-PRT BUSY. 

-B2 -IMMED GO LAJ_ 

-COMP SKIP EQ +FORMS CHECK. 
+LOW SPEED GO DELAYED__ 


4083E6 +PRINT TR. 
+STL GO SS 


A 

SS 




- | | [ 33.32- 12- I 

-02 -1403 ON LINE. 


+CARRI AGE ENDING, 

For 


+PRT CTRL EXTENDED 
+PRT COMMAND STORED 
-PRINT READY. 
+STL MODE 


33.32-12. I 

■MTU, 


-D6 +CE CARR RESET 33-32.l2.jl 


+LOW SPEED GO. 
-E2 +1403 ON LINE 


OR -1 

33.32-I2-1 


1. A CARRIAGE OPERATION MUST BE SET UP FOR 
OPERATIONS IN PRINT/CARR MODE UNLESS ONLY 
SINGLE SPACING IS DESIRED. 

2. IF A SKIP OPERATION IS WANTED ALSO SELECT A 
SWITCH IN DATA ENTRY. 

3. IF A CARRIAGE OPERATION ALONE, WITH NO PRINT¬ 
ING IS WANTED, SELECT THE IMMEDIATE SWITCH IN 
DATA ENTRY. 

4- NEW DATA MUST BE SET UP IN THE BUFFER AND 
CARRIAGE CONTROLS TO VARY THE OPERATION. 

5. IMMEDIATE COMMANDS FROM THE I/O TESTER ARE 
TERMINATED WHEN PRINT READY IS DROPPED. 

6- OPERATING THE RESET SWITCH WILL RESET ALL THE 
CARRIAGE CIRCUITRY. 


-RESTORE KEY LATCH. 
+FORMS CHECK LATCH. 

+STL MODE. 

+PRINT READY IND *CE 


-SPACE KEY LATCH 


-SET CARR GO SS, 


I 33- 32-06- I +RESTORE LAT, 


+SPACE LATCH, 


33.32-13.I 
A 

Jtv 

33.32.13.I 


-SPACE LATCH . 


33-32.04.1 


+CARRIAGE SET SW *C E [ N 
+MACH RESET PRINTER 33-32.Q4.I 




m 

N 


iui 




-1 C-E. CARR 

A SET CTRL 


A 0 ■- 1 

R 33.32.04. I 


+C-E- CARR RESET, 


4083D6 -STOR SCAN +LOAD MODE C-E^J 
4083D2 -CLOCK RUN TRj 


-E2 +1403 ON LINE_ 

-C-E. DATA ENTER GATE t 

+CE ERROR STOP SW *CE 


33-32-04.I 

-N- 

^ A 
_£^ 

33.32.04.1 


-CARR SET SAMPLE. 


A 

0 




1 r>J 


LJ 




3323 . 03.1 1 

+ADDR +CARR SET +0N LINE.,„„„. 

-1 4083C 


A 


-ERR STOP SW C-E- , 

-H ■ 1 +ERROR STOP, 


+UCB PARITY CHECK LT *UCB_ 
+PRT PARITY CHECK LATCH 


33-33.47.I 

-PARITY +HAMMER CHECK. 


-PRINT CHECK TR. 
4083D6 -STOR SCAN +LOAD MODE C-E.. 
1 +PRINT READY , 


Jr hammer 

CHECK LATCH 


33.33.47.I 

+HAMMER CHECK LATCH ‘CE., 


+MACH RESET PRINTER 


U 33.33.01.1 

+CHECK RESET PRT__ 

+C- E■ ERROR RESET *CE 8R 


+RESET HAM CK AND PTY CK_g 3 3.33.47 -I 

__ 1-MiTI—{ r 


MDM 3080-3180-3280 
1 +1 -0 CHECK RESET PR . 


3337~47. I 


33.33.47.I 

-I -0 CHECK RESET PR 


DATE EC NO. DATE EC NO TITLE I/O TESTER OP - PRT 

UPR66 | 25636 - IBM) | TYPE 

- PAGE 4084 


SLD-20 I/O Tester Operations - Printer 











































2821 FEMDM (5/68) SLD- 


±BUSOUT 

5000C2 


-4 


5080E4 -PRT COMMAND GATE I 


508005 +PRT ADAPTER RESET 
4780A6 ~ 

4000E3 

4082A5 -PRT DEVICE END_ 

33.13.62.1 -GATED PRT END_ 


jsJ A 


43.34.15.1 


-0 


-I 


-2 


-IN 


-6 


5000A3 -COMMAND 0UT|y.[~~r 
508186 -PRT SERVICE INj^ A 
IN 

[43.34.12.1-ADDR 240 


33.33.44.1-CLOCK 6-0 *UCB_ 
-B3 -LOAD FORMAT 


43.34.15.1 


-N COND 

- A LOAD 

-FORMAT 

|UU 43.34.15.I 


COND LOAD FORMAT LATCH 


5000C2 
-BUS OUT 3 


N b* 


43.34.15.1 


-JN 


-i 5I83D2 
+P0 PRINTER WRITE LATCH *UCB 


43.34.15.1 5080D5 +PRT ADAPTER RESET_ 


+GATE WRITE TR OFF 


33.13.54.1 +NOT PRT DEVICE END SMP 
33.33.01.1 +MACH RESET PRINTER *UC? 


i-N 0 

s UCB"ir A END LG* 0 

T UC i__lN A FORMAT 

VICE END SMP.—I - 

PRINTER *UCW°r- N 


RESET TRAIN READY 


♦END LOAD FORMAT 


-C4 

4080B4 

+GATE WRITE TR OFF *UCB 


43.34.15.I 


GATE WRITE T 

1—j- E4 


l_t, a] LOAD 
_^ FORMAT 

+L0, 

- Rj 43.34.15.1 


H-LOAD FORMAT 


43 . 34 . 12.1 

-ADDR 240 


33.33.43.1 

-CLOCK 5-7 *UCB 


4080A4,-B4 

-PRT WRITE 


508ID6 

-PRT STATUS IN 


33.13.71.1 

+PRT STATUS INHIBIT^ 

5000B3 

-SERVICE OUT 

IS 


.5180AI 
-I -D5 

LOAD FORMAT 

-I5I82B2 

5I80EI ----Bl 

5I80D4 A5 

5181B I 5082EI 
5081B2 

PRT 

CHAN END 


33.1371 |.1 

4080B2 +PRINT CONTROL 


5000B3 -SERVICE OUT 


5081B6 -PRT SERVICE IN_ 
33.33.45.1 +CLOCK 4-5_ 


508ID3 -PRT OP IN 


r^Fr 

- 


33.23.03.1 +LAST 
ADDRESS CLOCK 3-7 


4080C5.-D5 -WRITE GATE_ 

5080D2 -1403 ON LINE_ 


-B2 +END LOAD FORMAT 


33.13.51 .1 


LOAD FORMAT COMMANDS 

I . SET CONDITION LOAD FORMAT AND PULL ON NO-OP EXTENDED DURING INITIAL SELECTION 
OF A GATE LOAD FORMAT COMMAND. 

2. SET PRINTER CHANNEL END, PRINTER DEVICE END AND INTERRUPT REQUEST. 

3. STATUS IS ACCEPTED BY THE CHANNEL TO RESET NO-OP EXTENDED, CHANNEL END, DEVICE 
END AND INTERRUPT REQUEST. 

4 . SET LOAD FORMAT AND PRINT WRITE DURING THE INITIAL SELECTION OF A LOAD FORMAT 
COMMAND. 


SET FOLD IF APPLICABLE. 
SET WRITE GATE TRIGGER. 


7. THE DATA IS PUT ON BUS AND MADE AVAILABLE WITH SERVICE OUT RESPONSE TO PRINTER 
SERVICE IN. 

8. SET PRINT WRITE DATA AVAILABLE AND CLOCK RUN TRIGGER. 

9. ADVANCE THE UCB ADDRESS REGISTER. 

10. DATA ON THE BUS IS SENT THROUGH THE DATA REGISTER AND UCB REGISTER AND INTO 
THE UNIVERSAL CHARACTER BUFFER. 

11. RESET CLOCK RUN TRIGGER. 

12. THE FALL OF SERVICE OUT SETS PRINTER SERVICE IN FOR THE NEXT CHARACTER. 


UNTIL ADDRESS 220 OR A COMMAND OUT RESPONSE TO PRINTER SERVICE IN. 

15. IF LESS THAN 240 CHARACTERS SET CHANNEL END, RESET PRINT WRITE AND RE-SYNC THE 
TRAIN/CHAIN AND BRING UP DEVICE END TO TERMINATE THE OPERATION. OTHERWISE 
SET CHANNEL END AND RESET PRINT WRITE AT ADDRESS 240. 

16. SET END LOAD FORMAT AND RESET LOAD FORMAT AND WRITE GATE TRIGGER. 

17. SET PRINTER INTERRUPT REQUEST AND PRINTER ADAPTER REQUEST. 


33.33.42.1 -TRIGGER E + CLOCK 4-0 


--C2 +GATE WRITE TR OFF *UCB . 


r 

13. IN BURST MODE TRANSFERS CONTINUE UNTIL ADDRESS 240 OR A COMMAND OUT RESPONSE 

TO PRINTER SERVICE IN. 

4080E4 

-PRT BUSY 

__fc. 

A 

PR 

PR | 


14. IN DATA INTERLEAVE MODE THE NORMAL POLLING SEQUENCE TRANSFERS 1 OR 4 BYTE BURSTS 

33.13.51.1 

-RESET WRITE GATE 




5000C2 +BUS OUT »*_ 


-B3 -LOAD FORMAL. 


PRINT WRI TE 
_I 4-PRT WRITE 

|~ FL v-PRT WRITE 
[ OR I N ■ PR 

,_PR HJ33.13.12.I 


4082E4 

-J508IB2 

4082E2 

4780B4 

4780C5 


508DE4 -PRT COMMAND GATE J_ 
5000C2 -BUS OUT 4_ 


OR 


- 

A FOLD 

^0 


+F0LD LATCH 


-FOLD LATCH 


43-34.15.1 


33.13.1 I .1 


PRT WRITE 
DATA AVAIL 


ijof-71™ 

—jRj33.l3.7l.i l 


+PRT ADAPTER 

CLOCK START 


+PRT WRITE 


OR 

OSC PULSE 


33.33.41.1 
-TRIGGER C+CLOCK2-6 
33.33.42.1 - 


CLK RUN TR 


LI 

n 

1 ff “-I 


r 


33.33-41-1 


PRINT 

STORAGE CLOCK 




| 

A 


B 


C 

I PR 

0~ 

T 


33.33.42.1 


-• —B3 +L0AD FORMAT 


UCB 

BUFFER 

ADDRESS 

RICISTER 


N A 


4081D4,4181D4 +PRINT TR *UCB 


OR 


4?7ir,l2.l 

5I80A3 -SET ADDRESS REG TO 240 


WR GATE TR 

k. 


I—FF—I 
PR 


-WRITE GATE 


u 

N 

1 

T 

S 

1 

A 

6 

C 

LE 

T 

i 

Ju 

E 

B 

N 

C 

S 

D 


E 


kWRITE GATE 


33-33.03.1 


-f 4081D3 

-C4 

4I8ID3 


43.34.21.1 

43.34.23.1 

43.34.25.1 
MDM 5181 


—14181D3 
408IE3 


-tsJ 


33.33.42.1 +TRIGGER E + CLOCK 4-0. 
33.33.42.1 -TRIGGER B + CLOCK l-5_ 


0 

—«sJ 

A 

N 

h f 

5 

12 

PR 

PR 




33.3 

13.44.1 


A 

N 

k -BUFFER ENTRY ON LINE 

PR 

PR 

1 

33. 

33.44.1 


-i 418182 


2180E4 
2181A5 
H 4I8IB4 


[PAGE 4180 1 


TITLE LOAD FORMAT COMHAND - UCB 


IBM 


1 TYPE 2821 
| PAGE 4 I8 q" 


SLD-21 Load Format Command - UCB 


K> 

















-22 2821 FEMDM (7/67) 


UCB 

DATA REG 


5000C2 ±BUS OUT 


+UCB DATA REG SENSE AM^ 
-LOAD CHAIN FORMAT_ 


UCS 

DUAL ING ■ 
6 FOLDING 
CONTROLS 


43.34.33. I - 43.34.35.I 
MDM 5182 


33.23.1 I. I -UNPRINTABLE CHARACTER_ 

33.23.07.1 -PRINT LINE COMPLETE TR_ 
4080D6 

-D6 -PRINT SCAN_ 

33.33.43.1 -CLOCK 4-6_ 

5I83C3 +LINE FULL *UCB_ 

33.23.II. I +BLOCK PRINT COMPARE_ 


—+UCB BITS P,0-7 1 

4I80A6 +FOLD LATCH 


T780Er^BUFFErTNTR7TNTTNE" 


33.33.46. I 


33.33.46.1 


33.33.46.: 0R , 

'COMPARE 
— ( EQUAL ) 

n "AT 

33.33.45.1 \ 


A 

N ' 

PR 

PR 


33.33.45.I 


31.11.31. 

31.11.32. 

31.11.33. 
31.1 1.37. 
43.34.16. 


43.34.18.I 


35.23.04. I -BAR I00_ 


TO - TI 3 


E 

JCJJ 

0 

1 

2 

(81 

3 

(A) 

4 

(8) 

5 

(4| 

6 

ilL 

7 

(1 ) 

33 

23.0 


STORAGE 

33.23.05.1 

TO 

33.23.08.I 


SENSE 
AMPS 
P (Ci| 

_0 _ 

_, 2 IBI _, 

- 3 (A) ■ 

4 18) 

5 [>») 

6 121 

i n~rn i 

33.23.05. I - 33.23.08.I 


PRINT BUFFER 
DATA REG 


33.33.04.1 

TO 

33.33.13.1 


P 

0 

(C) 

n ] 

2 

IB) 

3 

lAl 

4 

(81 

5 

(41 

6 

(2! 

[7(1 11 


CLK RUN TR 


33.33.42.I 

-TRIGGER D +CLOCK 3-7_ 


PRINT 

STORAGE 

CLOCK 


i p «m 

33.33.42. 


33.33.41.I 


STORAGE 
ADDRESS REG 

! II I A I 

1 X 

t 4 


BUFFER ADDRESS 
CONTROLS AND 
SWITCH CORE 
MATRIX 


4080D6 

- D6 +PRINT SCAN_ 

-D6 +CLK CTRL TR 

08ID6 — 

+SINGLE CYCLE PRINT_ 
33.33.03. I 


33.23.00.I 
33.23.02.I 
MDM 5082 


33.23.02.1 -LAST ADDRESS_ 

4080D5,4 180D5 -WRITE GATE_ 

33.33.44.1 -CLOCK 6-0_ 

33. 13.51.. I +RESET PRINT GATE 


OR 


33.33.on.1 -GATED PSS 

A 

PR 

* 1 N k 

40RIF5-D4 -PRINT TR 

PR 


H ?L_r 

33.33 02. I 


_+PRINT GATE. 
-PRINT GATE 


_£» PR . " I 

33.33.41.1 

33.13.13.I +DIAGNOST1C PRINT WRITE r-J A _ 

478 IDS , 4082B6 -CARRIAGE SETTL I NG_£^ p I 2 

33.33.02.I 


33.33.02. I 


(NOTE I) HOME GATE JUMPER_ 

4080D5,4 180D5 +WRITE GATE__ 

43.34.15.1 -PO STOR SCAN +LD MD *UCB (+LOAD F0RMAT*UCB-CE|_ 


33.33.00.1 +GATED PSS_ 

33.33.00.1 +TRAIN READ Y 
33.33.42.1 -TRIGGER E +CLOCK 4~0_ 

5I83C6 -LINE FULL *UCB_ 


“!??1q 6 - pR INT SCAN_ 

33.33.42.I 

-TRIGGER E + CLOCK 4-0 


i PAGE 4181 


__ 

+TR 1 r-nn-r i 

- 1 A 

5380DI 

33.33.22.1 

538 1 C1 


5082BI,438081 
5083BI,4382B4 
5I80C2 

— r— -D5 . 0 

408 IDA „ 


33.33.22. I 


33.33.20. I -SS 3__ 

-DIAGNOSTIC PRINT WR|TE_ 
33. 13. 13.I 


33.33.02.I 


A 

PR 

33.33.02. 1 

33.3 3.02. I 


33.33.48.1 

33.33.49.1 


1 

H 


A 


M 


M 


E 


R 


C 

->- 

0 

1 


L 

132 

S 


43.34.18.I 


1+CLK CTRL TR *CE 


33.38.22.I 


PRINT TR 

-rm 


33.23.03.I -TENS ADDRESS 13_ 

33.33.43.1 -CLOCK 4-5__ 

4I8IE3,-E3 <TR 2_ 

_ N k_ 

5082A3 _ 

---"SI 33.33.02.1 


33.33.22.I 


33.33.22.I 


PRINT SCAN 

-f7T~k 


CLOCK CTRL 

-frrv 


33.33.22. I 


-PRINT SCAN 


■J-CLK CTRL TR 


408 IA4 5I80E4 
408 IEI 518 ID I 
408 IAI 5I83A3 
-El 


!4 4i 8 82BI +CL0CK 4 '°— IT?? - +PRINT SCAN - 

IIIoe! r&ii 

5I83B3 1 - 

4380E4 
438 I B I 
5082A3 
4780BI 

NOTE I (D3): JUMPER TO ALLOW PRINTING TO START AT HOME TIME ONLY. 
2: PRINTER COMMANDS I DENT IC AC FOR UCB AND PRST 



■M(MI 

SEE 

I8JAN66 

11MAR66 

'C HIST 
125617 
125633 

I9JUL66 

40CT66 

22MAR67 

125648 
125655 
125672 


TITLE PRINTER COMMANDS - UCB 


IBM | _ I TYPE 2821 

I PAGE 4181 


SLD-22 Printer Commands - UCB 









2821 FEMDM (7/67) SLD-23 



SLD-23 Card Feed Controls 



















SLD-24 2821 FEMDM (3/68) 


4380C6 -SKIP TO ,1, 

43.32,51.1 -CF SIDE, 
4080B2 -PRT CONTRO L Kf 
5080E4 -PRT COMMAND GATE 1_ 


A U 


33.32-07.1 -CARR SET IMMED C E IvJ 
33.32.04-1 -CARR SET SAMPL E f- 


-N 


33.32.06. I 


-E4 -COMPARE SKIP EQUAL A h 

'„5080D2 -1403 ON LINE 


33-33.01.1 +MACH RESET PRINTER, 
----C2 +CARR I AGE ENDING 


-A 6 -LOW SPEED GO EXTENDE D 

5080D2 -1403 ON LINE 


- 0 

,-R IMMEDIATE 

—. GO LAT 

NTER_I — ^ 

IDING -R 33.32.13.1 

LJ ^T- 


33-32.06.I 

33-33.01.I +PRINT READY Kj 
5080D2 +1403 ON LINE 

+IMMED GO LAT 


-i 


33-32.06.I 


PRINT 

COMPLETE 


-C2 +CARRI AGE ENDING 


WfOR 


-0 


5081D6 +PRT S'!.-.,US IN N. 
33.I 3-II.I +PRT COMMAND STORED is^ 
4080E4 +PRT BUSY 
4382D3 +CFC READ BUSY 
K-PR I NT COMPLETE _ta. 


PRT 

DEVICE END 


—B 6 +CARRIAGE SETTLING 


-IMMED GO LAT 




♦4380B4 

4380D4 

4382DI 




4080E3 -PRT BUSY 

-D5 -COMP SKIP EQ +FORMS CHECK 

43.32.15.1 -FORMS SIDE 


-N 


j^r 


--A 6 +LOW SPEED GO EXTENDED 

408ID4.4I8ID4 +PRINT GATE 

-A 6 +LOW SPEED GO EXTENDED r-J 

408104,418ID4 +PRINT TR 


1.3 USEC 


ss 


N 


43.32.52.1 +CF CARRIAGE ENDING I 
33.32.12-1 
5080D2 -1403 ON LINE_ 


33.33.25.1 +AFTER SPACE CTRL, 

-E3 +CARR CTRL REG l_ 

-D3 +CARR CTRL REG 2_ 

-D3 +CARR CTRL REG 4_ 

-D3 +CARR CTRL REG 8 _ 

5080D2 -1403 ON LINE_ 


33.33.03.I 


OR 


33.32.06.I 


OR 


-CARR GO *CF 


AND 


-CsJ 


33.32.06-1 


OR 


-CARRIAGE ENDING 


—f 


4080E4 +PRT BUSY, 
43.32-51.I -FORMS SIDE, 


OR 


-N 


33.32.13-I +SPACE LATCH, 
33-32.13-I +RESTORE LAT +CF NON PROC, 
4380B5 +CF CARR GO 






4380A4 


33.32.06-I 


OR 


33.32.06. I 


3.0 USEC 


33.32.12.1 


-B 6 +LOW SPEED GO, 

5080D2 +1403 ON LIN E r>4 A 

33-32.13.1 +RESTORE LAT, 
33.32.13.I +SPACE LATCH 


OR 


iOR: 


33-32-06. I +PRT BUSY +OFF LINE 


33.32.12-1 

k 


33.13-51.I +PRT CTRL EXTENDE D r\| A 
33.13-II.I +PRT COMMAND STORED 
33-33.01 • I rPRINT READY" 


33-32. 12.1 


33.32.04.I +CE CARR RESET 


33.32.04.1 +FORMS CHECK LATCH_ 


SS 


33.32.14.I 


+ CARRI AGE ENDING 


-i-4380E I 

-A I 

-A3 


5000C2 -BUS OUT 0 


5000C2 -BUS OUT. 


1,2,3- 


33.33-01.1 +MACH RESET PRINTER 


OR 


33.32.10.1 

-C4 -CARRIAGE GO SS_ 

33.32-13.1 -RESTORE LAT +CF NON PROC_ 


5080E4 +PRT COMMAND GATE I_ N K-CARR CTRL REG SAMPLE 


5000C2 -BUS OUT 4 


33-32.06.I 




'— o 

. ,-R SKIP 

-SPACE 

T^ A I-- 

-iaS 

-[RJ 33-32.10. I 

-1 CARR I AGE 

-aIreg 

----^_jrm l 


-SPACE CTRL 


-E3 


-SKIP CTRL 


S 4380B4 



7 

a 

0 

□ 

□ 


+CARR CTRL REG 2.4,8 




-CARR CTRL REG 2,4.8 


33-32.10-I 


-£*l 




4080B2 -PRT CONTROL 


— 0 

. -R CARRIAGE 

-£=> . REG I 

3) 


33.32.I I.I 


+CARR CTRL REG I 


-CARR CTRL REG I 


2204.Ill 
♦STOP BRUSHES 


. 1 - 12 - 


DECODE 


u 


-STOP BRUSH ENCODE I,2,4,8 


33-32.12-1 -CARR BRUSH REG S ET |vJ 


33.32. 10.I 
CARR 


33-32.05.1 


33-32. 12-I +CARR BRUSH REG RESEJ 
4080A4 +PRINT WRITE 


! 


s 

1 

1 

2 

L 

_ 8 _ 


+CARR BRUSH REG 

I, 2 ,4 ,8 _ 


-CARR BRUSH REG 

N- 2 ' 4 ’ 8 _ 


7 


COMPARE 


3.32-05-I 

33.32.12.I 


-C3 -SPACE CTRL 

CARR BRUSH REG RESET SS] 


AND 


M-n J 


+PRT DEVICE END 


♦LOW SPEED STOP *CE 




TRIPLE SPACE 


~ 2 N 


N 


13.8 MS 




33.32.14.1 


+ 1 


DOUBLE SPACE 






33.32.14. I 



II 

H 

r 

17 


SS 


+SPACE 3 SS 


33.13.54.I 
3 MS 


33.32. 14. I 
9.8 MS 




SS 


+SPACE 


2 SS 


OR 


DLY 


33.32.17.1 


DM 


+LOW SPEED STOP 


33-32.17.I 


33.32.14. I 
5.5 MS 


+SPACE 
I SS 




PRINTER 


r - 

A 

SS 

N g 


m 

A 



L7 


-C 6 +CARRI AGE DR 33-32-14-I 

33.32.13.1 +RESTORE LAT_ 


OR 


NP 


33.32.17.I 


33-32.17.1 


OR 


-LOW SPEED GO EXTENDED 


33-32.17.1 


JN N 


+LOW SPEED GO EXTENDED 

-’Tor -f—-bi 


DM 


33r3TTi 7 • I 
+CF CARR GO BLK 
CARR END SS 


+LOW SPEED GO 
|+LOW SPEED START *CE)' 
+LOW SPEED START 


-i -Cl 


33.32.17.I 


16 MS 




- CARR I AGE GO SS 


* 1 , 2 ,4 ,8 


-DT 

-E 6 


-SLOW BRUSH—I-I2- 
33.20.01 . I\ 
33.20.02. 1/ 


COMPARE 
33.32.15. I 
33.32. 16. I 


-C 6 -CARRIAGE DR 


-£4 


SS N 


[high SPEED 


+CARR I AGE SETTLING 

*£03 


33.32.17.I 
43.32.62.1 +CARRIAGE SETTLING *CF 


-—A2 

-i - E 4 


FL H 




33-32.16. I 
CK LATCH_ 


33.32.04.I +FORMS 

43.32.51.I -CF SIDE 


-SPACE CTRL 


5 MS 


♦HIGH SPEED LATCH rJ 


SS 


-N 


-HIGH SPEED LATCH 


^4 


33-32.171 

—c^r 


CARR DRIVE 


.-4 DM 


+HIGH SPEED START 
- 1 


33.32.17.1 

+HIGH SPEED START *CE 


| ni~ k,+H I GH SPEED ST OP *CE 


33.32.17. 


-CARRIAGE GO SS 


43-32.51.I -CF SIDE 


4380E5 -DIAGNOSTIC CTRL LATC H r\| A 
33.32.04.1 -FORMS CHK OR CARR STOP 


33-32.14- I 


DLY 


9 MS 


33.32. 14.1 


33.33.01.1 +MACH RESET PRINTER . 


H OR H 


33.32.04-1 +FORMS CHECK LATCH 
4380E5 -DIAGNOSTIC CTRL LATCH 
33.32.12.1 +CARR BRUSH REG RESET 
-I _I I -ClJ 


+2 


+4 


+8 


43.32.51.I -CF SIDE 
COMP SKIP EQUAL 


-N 


----B 6 

♦CARRIAGE SETTLING! 
4080B2 +PRT CONTROL^ 
4080A4 +PRT "WRITE 
33.32.11. 133 . 33 . 01 . r 

+MACH RESET PRINTEfiJI 


-B4 -CARRIAGE GO SS , 


1 PAGE 438~l~ 


N M 


-fc4 






-N 


0 

R | 3 2 - 3 2 - II ■ I 




-N 


"4 


fsi-FF 


33.32.17.I 


-CARRIAGE DR 


+---C4 


DM 


♦HIGH SPEED STOP 


33.32.17.1 
♦CARRIAGE DR 


S -84 


33-32.14.1 


PRINTER CONTROL COMMAND 


OR 


♦FORMS CHECK 
33-32.I I - I 
♦COMPARE SKIP EQUAL 


83-32.11•I 


-N 


1. DURING INITIAL SELECTION THE PRINT CONTROL 
LATCH IS SET 

2. SET DESIGNATED CARRIAGE REGISTER (Si 

K-COMP SKIP FO ?• SET IMMEDIATE GO AND CARRIAGE GO SS 

r- -F----B 4- IF THIS IS A WRITE COMMAND, PRINT SCAN 46 

4380B4 (OR 48) WILL SET CARRIAGE 60 SS 

5. IF THIS IS A SKIP COMMAND, SET CARR I AGE 

S DRIVE TRIGGER TO ACTIVATE HIGH SPEED 

START AND LOW SPEED START 

6 . SLOW BRUSH COMPARE WITH CARRIAGE CONTROL 
REGISTER ACTIVATE HIGH SPEED STOP AND 
SLOW SPEED 

7- IF THIS IS A SPACE COMMAND SPACF I, SPACE 
2 OF SPACE 3 SINGLE SHOT AtTIVATES LOW 
SPEED START 

8 - COMPARE SKIP EQUAL ACTIVATES CARRIAGE 
ENDING AND RESETS CARRIAGE DRIVE TRIGGER 

9- LOW SPEED STOP IS ACTIVATED TO INITIAL 
CARRIAGE SETTLING 


A I— 

33.32.I I.I 


-COMPARE SKIP J fiU A^ .*.. A2 |0. WITH PRINT COMPLETE SET 

END IS SET 


ATE 

PRINTER DEVICE 


II. SET PRINTER INTERRUPT REQUEST AND PRINTER 
ADAPTER REQUEST 


TITLE CARRIAGE OP-CF 

IBM | | TYPE 

2821 

PAGE 

4381 


SLD-24 Carriage Operations - CF 







































2821 FEMDM (7/67) SLD-25 


23.04.01.0 +CFC IMPULSE SS 


-B6 -READ GATE 

33.33.00.I -GATED PSi 


33.33.01.I +MACH RESET PRINTER 

538IB3 -BAR TENS B 
538ID3 -BAR TENS E 
5382C2 +CFC ADDR 00 
33.33.44.I -CLOCK 2-4 
33.33.43.I -PRINT CYCL^ 



i- IMPULSE SS 


43-30.21.I 


T 5382D I 


+CFC IMPULSE 


-El 


-CFC IMPULSE 




43.20. 12. I -CFC SS 3_rJ 


33.33.00.1 +PSS DRUM PULSE_rJ 


33.33.00.1 +PSS SS 


-N 


READ 

GATE LATCH 


33.33.01.1 +MACH RESET PRINTER 

408IE3.4I8IE3 -TR 2 
43.20.12.I -CFC SS 3 t\ | 
+CFC IMPULSE /q 


3 5382DI 
5382E3 
5383B3 


■ CL H 


43.30.22.I 


+CFC IMPULSE 


CF READ 
SCAN LATCH 


33.33.42.1 +TRIGGER C + CLOCK 2-_6 £ 
408ID6,418ID6 -CLK'CTRL TRt"J 
33.33.42.1 +TRIGGER E +CLOCK 4 -OR-J 


Hfl 


+READ SCAN 


T 408101 


43.30.21.I 


33.33.43.1 -PRINT CYCLE 
4081E6,418 IE6 +PRINT SCA N 1^ 


NT 


+CFC BLOCK PARITY CHECK 


33.13.13.I +DIAGNOSTIC PRINT WRITE. 
4380A3 +AUTO FEED CTRL LATCH. 

43.32.15.1 -CF EJECT_ 
22.04.11.0 +FEED TR I 


OR 


-N 




43.30.22. I 


-CN 


438IA2 -IMMED GO LAT 




43.30.22. 

43.32.62.1 +CF CARRIAGE END-1 NG RESET_ 

-A4 +CFC IMPULSE__j\j— 


43.30.21.I 

43.32.51.1 ’-CF EJECJ_ 
43.32.51.1 -FEED TR 1_ 
22.04.1 I.0 +FEED TR Z_ 


43.32.51.I -CF SIDE 
43.32.52.I 

+1404 PRINT READY LATCH 


n 


43.32.52.I -HOPPER EMPTY_ 
43.32.52.1 -HOPPER OR DELAYED_ 


43 . 32 . 63.1 

- ■ » iN T* 


'+SET READ BUSY 


OR 


CFC READ 
BUSY LATCH 


43.20.12. I -CFC SS 3 lx, 
43.30.31.1 -LAST RD SCA N 1^ 

33.33.22. I -TR J_R^ 

-B6 -READ GAT E 


FL H 




+CFC READ BUSY ,438 IA4 

T 4380D2 43.32.52.1 -FEED TR I AND 2_ 

43.32.51.I +FEED TR 3_ 


-CN 


. 3 - 32 . 63.1 






43.20.22.I 
-SET UNUSUAL 
COMMAND SAMPLE 


-CFC READ BUSY 




--A2 


+ALL0W CFC READ 


OR 


43.32.63.I 


OR 


+RESET PRINT READY *CF, 


N 


-HOPPER EMPTY SAMPLED 


43.32.63.I 


43.32.63.I 


43.20.22.I 




N 


43.20722. I 


43.30.22. I 


-CFC READ CTR RESET 
- f 


+CFC READ BUSY 


-READ GATE 


~f -- 


--B2 

El 






43.30.22. I 


-CFC READ CTR ADVANCE 


+READ GATE 
- i 


1 4380BI 


READ FROM 1404 

1. SET READ BUSY WITH CF EJECT AND COMMAND ON WHICH READING 
IS DESIRED 

2. READ BUSY ALLOWS CFC IMPULSE SS FROM 1404 

3. SET CFC IMPULSE LATCH WITH CFC IMPULSE SS 

4. SET READ GATE LATCH FROM CFC IMPULSE LATCH DURING LATTER 
PART OF SS 3. 

5. SET CF READ CTRL LATCH AND CF READ SCAN LATCH WITH READ 
GATE AND GATED PSS 

6. RESET CFC IMPULSE LATCH WITH CF READ CTRL AND READ GATE. 

7. ADVANCE READ COUNTER WITH READ GATE AND NOT CFC IMPULSE 

8. USE READ SCAN AND READ CTRL TO RUN CLOCK AND CONTROL READ 
OUT OF THE ROW BITS AND SET DATA INTO THE READ AREA OF THE 
BUFFER 

9. RESET READ CTRL LATCH AT ADDRESS 31.32 AND 33 

10. RESET READ SCAN LATCH AT END OF CYCLE ON WHICH CLOCK CTRL TR 
IS TURNED ON 

I I. READ GATE LATCH REMAINS ON 

12. THE GATED PSS FOR SS 2 TURNS ON READ CTRL AND READ SCAN 
LATCHES 

13. STEPS 8 THROUGH II ARE REPEATED FOR SS 2 

14. THE GATED PSS FOR SS 3 TURNS ON READ CTRL AND READ SCAN 
LATCHES 

15. STEPS 8 THROUGH 10 ARE REPEATED FOR SS 3 

16. THE READ GATE LATCH IS RESET AT TR 2 OF SS 3 

17. STEPS 3 THROUGH 16 ARE REPEATED FOR II ADDITIONAL SCANS 

18. READ BUSY IS RESET AT THE END OF SS 3 OF THE I2TH SCAN 


PAGE 4382 


DATE 

EC NO. 

DATE 

EC NO. 


125601 



18 JAN 66 

125617 








TITLE CAR D-FEED-READ CONTROLS 

~ | TYPE 2821 

_PAGE 4382 


IBM 


SLD-25 Card - Feed - Read Controls 




SLD-26 2821 FEMDM (7/67) 



SLD-26 Carriage Operation 1 - PRST 
























2821 FEMDM (7/67) SLD-27 


33.32.44.1 -CLOCK 2-4- 

5000D6,‘540005-BUS OUT ODD PARITY- 

4080B2,*448082-PRT CONTROL- 

A 43.32.00.1 +STL MODE- 

5080E4,*548006-PRT COMMAND GATE I_ 

43.34.15.1 -GATE CARR CTRL REG *UCB- 


A 

| 

STLN 

33. 

iTTo 

A 

. 1 


33 

32 .0 

S.l 


n Hk -STL CARR CTRL REG SAMPLE 


5000C2,*5400C2-BUS OUT 0- 

5480E4,*548006-PRT COMMAND GATE _ 


-02 -CARRIAGE GO SS — 

33.32.13.1 -RESTORE LAT_ 


33-32.07.1 -CARR SET SKIP C.E.. 

43.32.00.1 +STL MODE- 

33.32.04.1 -CARR SET SAMPLE_ 


43.32.00.1 -STL MODE- 

33.05.01.0 +STL SKIP SW_ 

4780C3 +CARRI AGE ENDING RESET_ 

33.32.12.1 KARR CTRL REG RESET. 


4780E4 -CARR CTRL REG I- 
4780D4 -CARR CTRL REG 2. 


43.32-00.1 +STL BLOCK SPACE 3 SS. 

4780E4 KARR CTRL REG I- 

43.32.00.1 + STL BLOCK SPACE 2 SS. 


21 .04.1 I .0 -CARRIAGE INLK_^ ■ LN 1 N _ 

-- OR ■ 

22.04.11.0 -FORMS CHECK STL_bJlN7_ 

33.32.04.1 

43-32.00 .‘I -STL SAMPLE FORMS CHECK.! 
33.33.03.1 +SINGLE CYCLE PRINT_ 


22.04.11.0 + FORMS CHECK OR CARR STOP_INT 

33.32.14.1 -END OF FORMS_fcj 

33.32.03.1 -INT STOP BR I . IN 


33.32.03.1 

33.32.03.1 


-INT STOP BR 2- 
-INT STOP BR 4— 


-SPACE CTRL 
-SKIP CTRL 


3478005,4780B5 
4 -D2 


KOW SPEED STOP *CE, 


33.32.04.1 

21.04.1 1.0 +CHECK RESET PRT- 

33.33.01.1 +MACH RESET PRINTER. 


FORMS CHECK 


+FORMS CHECK LATCHj 
-FORMS CHECK LATCH. 


+LOW SPEED STOP 


111 33.32 .14.1 


A 

N 




33.32.14.1 

Ik] A I N k A ftP 

_ha _J ' r 

33.32.14.1 


I3-8MS 

1AI SS I N I KPACE 3 SS 


33.32.14.1 

9-8MS 

~^|a| SS I N | ‘SPACE 2 SS 


33.32.14.1 

4780D6 KARR I AGE DR. 


OR 

DLY 

N 





3 3.32. 17.1 

—Tor~ K . 


33.32.17.1 


33.32.17. I L 


-LOW SPEED GO DELAYED 


+LOW SPEED GO DELAYED 


-U^jNP j_ 
33-32.17.1 


33.32.17.1 

KOW SPEED GO _ 

I KOW SPEED START *CE) 
KOW SPEED START_ 


33.32.17.1 


33-32.17.1 
16 MS^ 


-CARRIAGE SETTLING 


-D6 +FORMS CHECK LATCH. 

4780B4 -SET CARR GO SS_ 

43-32.00-1 +STL MODE- 


33-32.07.1 -CARR SET STL *CE. 


33.33.01.1 +MACH RESET PRINTER__ 

43-32.00.1 +STL SPACE SUPPRESS LATCH, 

2.8US 

-EHA SS k -CARRIAGE GO SS 


33.32.14.1 


■ A SS K 

, IkPH 

KPACE 


1 1 



1 SS 


33.32.17.1 

1.32 -14.1 

33.32. 

.14.1 




L_bJ A 1 

N |\ 

fkJ N 1 

•SET STL SKIP TIMER , 


33.32-17.1 . 


CARRIAGE SETTLING 


; 408IE2 
41 81 DI 
*4481E2 
*4581E2 


-B3 -SKIP CTRL_IKSTLN STLN| 

43-32.00.1 


43-32.00.1 -STL MODE_ 

33.32.03.1 -INT STOP BR I. 


■I,2,3,8 


33.32.04.1 -CARR SET SAMPLE 

-A3 -STL CARR CTRL REG SAMPL 

5000C2,*5400C2 -BUS OUTMMMiO.S.ki 

4780C3 KARRI AGE ENDING RESET 



ISTLH 

43.32.00-1 


A 

-Ok - 

IK STLN 

43.32.00.1 


-SET STL SKIP TIMER ^ 

KTL COMPARE SKIP EQUAL - ,, 


,-TAPE l,2.3.8 CTRL ' t ImTi 1 »V TAPE 1.2.3.8 DR 


43-32.00. I 
43-32.01.1 


4 780D4 -CARR CTRL REG.^^^_ 

33.32.06.1 -PRT BUSY +OFF LINE. 

-B6 +FORMS CHECK LATCH_ 

-C5 KARRI AGE SETTLING_ 

43-32.00.1 -STL MODE_. 


.pr 

MO 

pTLN 

SILN 

3-32 

.02-1 

* * 

1 KD 

^ STLN 

(STLN 


43-32.02 : 


43-32.02.1 


PAGE 4781 


SELECTIVE TAPE LISTER CARRIAGE OPERATION 

1. CARRIAGE REGISTERS WERE SET DURING PRECEDING CONTROL COMMAND. 

2. DURING INITIAL SELECTION OF THE WRITE COMMAND THE SPACE/SKIP 
LATCH IS SET. 

3. PRINT SCAN 46 (OR 48) WILL SET CARRIAGE GO SS. 

4. CARRIAGE GO SS WILL SET SPACE I SINGLE SHOT. 

5. IF THIS IS A SKIP COMMAND, SET CARRIAGE DRIVE TRIGGER ANO 
ACTIVATE STL SKIP TIMER. 

6. SPACE I SINGLE SHOT ACTIVATES LOW SPEED START. 

7- STL SKIP TIMER TIMING OUT BRINGS UP STL COMPARE SKIP EQUAL- 

8. STL COMPARE SKIP EQUAL ACTIVATES CARRIAGE ENDING AND RESETS 
CARRIAGE DRIVE TRIGGER. 

9. LOW SPEED STOP IS ACTIVATED TO INITIATE CARRIAGE SETTLING- 

10. WITH PRINT COMPLETE SET, PRINTER DEVICE END IS SET. 

11. SET PRINTER INTERRUPT REQUEST AND PRINTER ADAPTER REQUEST. 

NOTE: THE ASTERISK (*) DENOTES TCS, TCM, AND TCB 


| _DATE- EC NO, -DATE- 1- NO. TITLE CARRIAGE OP 2 -PRST 

&MAR6 7 125672 " TI-1 ~ - 

-- 1BM I _ | TYPE 2821 

- - PART NO. I PAGE 4781 


SLD-27 Carriage Operation 2 - PRST 





SLD-28 2821 FEMDM (5/68) 


1 


v J 

V B 


LR 


+AOORESS OUT 


-COMMAND OUT 


+COMMAND OUT DELAY 


5020C2 
5020C4 
508 ID4 


-ADDRESS OUT 


♦OPERATIONAL OUT 


-COMMAND OUT DELAY.-E5 

’ 500 ICI 
5040E3 
5060C2 
5080E2 


♦SUPPRESS OUT 


-SUPPRESS OUT 


+COMMAND OUT 


-COMMAND OUT 


-DT COMMAND OUT 


((MULTIPLE PRINTERS ONLY*''' 


(■SERVICE OUT 


-SERVICE OUT 


-DT SERVICE OUT 


((MULTIPLE PRINTERS ONLY) 


♦CLOCK OUT 


-METERING OUT 



-A3 -ADDRESS OUT 

-B3 +SELECT OUT 



T 1 



H 

^ -DISCONNECT 

” ^ 


“1 


L_J 



_ 


31 . 1 

II 35.1 

31 . 

II 35.1 

♦DISCONNECT 


♦HOLD OUT 


■SELECT OUT 


31.11.34 


♦SELECT OUT 

3b 

—llt 3i.il ,34.\ 


. D2 * RESET SELECT OUT LATCH -LU 31.11.34.) 

-DT BUS OUT BITS Q-7 


500IB3 -ANY OP IN 
500ID6 +STATUS +SERVICE IN DLY~ 


500IA3 +SEL OUT PROP ♦SEL IN 
-ADDRESS OUT _ 


■ll.ll.l 


(MULTIPLE PRINTERS ONLY) 



♦ADDRESS OUT 

N 

k yl 



31 

.11. 

1 1 . 1 

00163 -ANY OP IN DELAYED_ 

N 




-ADDRESS OUT DELAY 


5040E2 

5060C2 

5080C2 


♦SELECT OUT 


31. ll.ll.l 


(NOTE I) +BURST SWITCH ON 


OR k 


-SEL OUT +BURST SW ON 


31. I 1.21.I 


til N 


REED RELAY HIGH PRIORITY 


5001 A3 - SEL OUT PROP 
- SEL IN - 


I: 


D2*DEGATE LINE — 

DRIVERS 31.11.04.1 


-SELECT OUT FROM CPU 


SELECT IN TO CPU 


-SEQUENCE SELECT OUT- 


Tkr 


s —.»_ 


U>J L-0-+12 


RELAY 

DRIVERS 

AND 

SEQUENCING 

CIRCUITS 


(MULTIPLE PRINTERS ONLY)! 


•RESET SELECT OUT LATCH 
5000C2 

+DEGATE LINE DRIVERS 

_D1 5 00 1D3 

5 0 0 162 5 0 0 1E 5 
5 0 0 1 B4 5 0 0 1 C4 
+SELECT OUT PROP 


31.11.13.0 
31.11.13.1 


LOW PRIORITY 



It 




-SELECT OUt 


FROM LAST BOX 


500ID6 -SERVICE IN 
-COMMAND OUT 


-N 


5001 A3 +SEL OUT PROP +SEL IN 
♦STATUS IN DLY ABBREVIATED 
500IC6 

-ADDRESS OUT 


31 11.21. I 


500 IC 3 

_, 5020AI,5020BI 

5020A4.508 IB4 

♦SEL OUT +BURST SW ON . ?n 4 DD 4 

5060D4 
508 IE 2 


OR 


♦COMMON REQUEST RESET 


31. I 1.21.I 




N 


OR 


5040B5 

5060B5 

5080B5 


31. I 1.21. I 


♦BUS OUT P 


A 


-BUS OUT P 


-BUS OUT BITS 0,I,2,3 

•bus am bits Z^ZZS 


EVEN 
0,1.2 ,3 




31.1 1.07. I 




-N 


V. 


-BUS OUT bits 4,5.6.7 


EVEN 
(4,5,6,7: 


-N 


-N 


OR 


-N 


31-11.08 I 


rn 


OR 


jnJ A 


-tN 


-BUS OUT CHECK 


3020E3 
3020A3 
-1 3180D4 
3080D4 


-BUS OUT ODD PARITY 


3 I . I I.08 . I 


31. I 1.08. I 


5040D3 
-r 5060C2 
5080E2 
4082CI 
478 IA I 


31. '1.08.1 


31 . I I.07. I 
-BUS OUT P 


-A4 -COMMAND OUT DELAY. 

500IB3 -ANY CHANNEL REQUEST. 

500ID3 -ADDRESS IN. 


♦BUS OUT BITS 0-7 

A 

♦BUS OUT CLEAR 

N 

k_r 




1_: 

.11.; 

M . 1 500IB3 -ANY OP IN, 


500 IC 6 +NOT STATUS IN SAMPLE. 


-CN |TEST 1- 0 

I ^-I 

- I fL_ ~ - TEST 1 '° 

>1PLE [ jjpi. I 1.21. I 


31.11.13.0 
31.11.13.1 


NOTE I (C3) SWITCH LOCATED ON CE POWER PANEL 


NOTE: COMMON INTERFACE IS IDENTICAL FOR PR-MPR AND UCB. 
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TITLE COMMON INTERFACE NO. 1 

linn 

| TYPE 2821 
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SLD-28 Common Interface Number 1 















2821 FEMDM (7/67) SLD-29 


5000B3 +SELECT OUT 


-SELECT OUT DEALY 


31.1 I. 13.1 

5000B3 -SELECT OUT - 


5040C3+RDR CHANNEL REQUEST - 
5060C3+PCH CHANNEL REQUEST . 

5080D3+PRT CHANNEL REQUEST - 
5080D3 +PRT CHANNEL REQUEST PRT V 
5080D3 +PRT CHANNEL REQUEST PRT 3‘ 

5081D3+PRT OP IN - 

5020C6+RDR +PCH OP IN- 

508103 +PRT OP IN PRT2*MPR- 
508ID3 +PRT OP IN PRT3*MPR- 

5080B6 +PRT ADAPTER REQUEST - 

5080B6 +PRT ADAPTER REQUEST PRT 2 • 
5080B6 +PRT ADAPTER REQUEST PRT 3 ' 

5040B6 +RDR ADAPTER REQUEST -J- 

5060B6 +PCH ADAPTER REQUEST -h 


31 .I I .13.I 


31-11■ 13.1 


31.II.13.I 

_ +ANY 

♦ANY OP IN 


5000B3 

5000C3 

♦SEL OUT PROP ♦ SEL IN } 

5060A5 

5040A5 

5060D4 

508ID2 

5080D4 

_ -ANY CHANNEL REQUEST 

♦ANY CHANNEL REOUEST .-Cl, 5020C5 

” * 5020BI, 508ID2 

——— —1 D I 


♦PRT BUS IN 0-4*MPR 
+CFC BUS IN 0-4 — 


31 1.13.1 


31 .I I.13.I 
-fOR'k_ 


31. I I.13-I 


L^LDJ- 

31 I 1-04. 


♦ANY OP IN DEL AYER 5040D4 _ 5040D4 

-ANY OP I 5 Q 00 A 3 1 5QQQS3,-Cl.5000E5 

-B5, -C4 

_ -ANY OP IN DELAYED t 5000c3 

OP IN 


32.11.21.1 

32.11.23.1 

32.11.25.1 

+RDR PCH BUS IN 0-4 _ 

II 'I M.I/ +PRT BUS IN 0-4 — 

33.13.84.1 \ +prt BUS IN 0-4*MPR« 

43" lo 2 ! 1} +CFC BUS IN °-' , “ 
32. I 1.25. I! 

3211 27 II +RDR PCH BUS IN Sim 

33.13.84. |/+PRT BUS IN 5-7 — 

33.13.85. iVPRT BUS IN 5-7*MPR ■ 
43.10.28. 11 +rrr BUS IN 5-7^^^ 
43.10.29.I( 

32.1 I.27.I+RDR PCH BUS IN P — 
33. 13*85.1+PRT BUS IN P^^^ 

33.13.85.I+PRT BUS INP*MPR - 
-B 6 +BUS IN P - 


DOT +BUS IN 0-4 
0R 31.II.03.I 


DOT +BUS IN 5-7 
° R 31.II.03.I 


DOT +BUS IN P 
OR — 


31.11.03. I 



lx ___rx 


0,1,2,3 

n 

□ 

— 



A l 

.11.05.1 | 


A 


r 

X 

ZU 

EVEN 


Ui 

. M ■ 

06.1 

—c* 

A f 


31.11.05.1 
31.11-06.1 


31.II-06.I 


-B3 -ANY OP IN • 

-D3 -PROCEED • 


31.11.06.I 


3I.M.I3.II 


LD 

REOUEST IN 


1 .04. 

1 

5000C5 -SEL OUT +BURST SW ON Ixi-1 

u 


ink -C BUS IN BITS 0-7 6 P 


A 

11 




-NOT RDR+PCH ADAPTER REQUEST 


31.II.13.I 


5000B3 -COMMAND OUT - 

----B3 +ANY CHANNEL REQUEST 
-B3 -ANY OP IN - 


INTERLEAVE 
* PROCEED 


5000B3 -SERVICE OUT_ 
5000A2 -SUPPRESS OUT 


-B3 -ANY OP IN 


31.11.03.1 

1+SUPPRESS DATA 5020BI. 5081A4. 


- i - N - 

- N DLY-1 

LJ3I.II.35-1 


r\ ii 

“ FL ° R BURST PROCEED 

31.11.21. 1 


1 _ 


31■1 1 • 1 


31.11.21.1 


5000A4 -COMMAND OUT DELAY 


1 -EL — 

~L_r 

31 ■ I I -21. I 


-IMMEDIATE PROCEED . 


-06 +SERVICE IN - 

-B3 -ANY OP IN 

COUNT I 


5000A3 +ADDRESS OUT 
B YTE CNTI 

I a| hi—i! 


31 .I I .21.I 


♦ADDRESS IN 


31 .I I .21.I 


_4040CI 
- * 5000E5 

-ADDRESS IN 5060C2 5060B2 

' *504083 5080B3 

0.525 US 5Q4 0D3 5080D2 

I . I.n Kadpress IN 


|♦ADDRESS IN 

-B3 -ANY CHANNEL REQUEST 


J 3 I•11.04.I 
♦BYTE CNT I 


5020C6 +RDR-PCH STATUS IN - 
508 ID 6 +PRT STATUS IN ■ 
508ID6 +PRT STATUS IN PRT2*MPR 
508ID6 +PRT STATUS IN PRT3*MPR 


5020C3 +RDR PCH SERVICE IN - 

508IB6 +PRT SERVICE IN - 

508 IB 6 +PRT SERVICE IN PRT2*MPR- 
508IB6 +PRT SERVICE IN PRT3*MPR- 


m 


l_!Ll 

DLY 


31 . I I.12.I 


31 .I I - 12.I 


SERVICE l ' • ' 

in _rLTLr_r 

SERVICE !,_. |._. 1 I . 
IN DLY_Ln_LflirijJ 
1 _ 1 1 _ 1 

BYTE CNT I I 1 I |_ 

I 1 ' ' 

E BYTE CNT 2 ■ 


BYTE COUNT 4 SAMPLED 
WITH SERVICE IN 
DELAYED. 


I NOT 2 

-N A 

- 

31.I 1-08.I 


31.1 1-08.I 


BYTE CNT 2 


31,11.08.I 


♦ONE BYTE SWITCH ON 
(NOTE I I K2 


31.I I.08. I 


-♦BYTE CNT 2 
5080C4 

"-* 5040B4 

5060B4 


— OR ^- 

31.11.08.1 

~qr ]x - 8 YTE CNT 2 
31. I I.08. I 


31.11.12.I 


hx N 



DLY 

31.11 

12-1 







31.11 

.12. 


32.12.42.1 +RDR PCH SENSE DLY GATE - 
33.13.53.1 +PRT SENSE DELAY GATE - 
33.13.53.I+PRT SENSE DELAY GATE PRT 2 ' 
33.13.53.I+PRT SENSE DELAY GATE PRT 3 ■ 


31.I I■12-I 


NOTE I (D2I - SWITCH LOCATED ON C-E. POWER PANEL. 


NOTE: COMMON INTERFACE IS IDENTICAL FOR PR-MPR AND UCB 


508001 
4780A5 S080E5 

4082A4 508002 

♦STATUS IN EXTENDED.404ICI 5060C2 
--*4061 El 5060AI 

- - +NOT STATUS IN SAMPLE JSitSP? 

■£» , - -———-<5000E5 

_fcs A _ 404 IB I 

_ _ N y -NOT STATUS IN SAMPLE 

,, ,, ,7 I 31.11.12.1 4060B4 5060D4 5<f20A I 

5I.M.I2.I - 5081E2 504004 

JS, A LD ^_ STA T 1L ! J!_ s 

7... 

_ 31. I 1 .04. I 

3I-II-04 _ +STATUS IN DLY ABBREVIATEDj cnnnni 

ixl I +STATUS IN DELAY_ 


31.I I - 12-1 
—^ N —* 
31 . I I - 12-1 
- 

31 . 11 - 12.1 


♦STATUS + SERVICE IN DLY .5000A3 
^ *5000B3 


' -SERVICE IN DELAY. 

-SERVICE IN 5080C4 
- ’ 5000C3 

A Npk -NOT SERVICE IN SAMPLE, 504004 

K 31.1 1.12.1 5CE034 

508IE2 

- +SERVICE IN 


OR I +SERVICE IN 


SERVICE IN 


31-11.04.I 


OUT CA8LE 

*-»« 
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TYPE 2821 
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SLD-29 Common Interface Number 2 



















SLD-30 2821 FEMDM (5/68) 


5040B6 i-RDR ADAPTER REQUEST 

504003 i-RDR CHANNEL REQUEST - 1 

500IC6*N0T STATUS IN SAMPLE -f- 

A 5000C4-SEL OUT ■►BURST SW ON ■■ ■« 1 


32.11.04. I 


-RPR SENSE REQ _ 

404IA2 +ROR INTERRUPT REQ- 
4000A2 -ROR SENSE- 


5000C4 -SEL OUT + BURST SW ON 
5000BS -NOT COMMAND + SERVICE OUT SMP 


5000B3 +SERVICE OUT 
—C3 +RDR PCH SERVICE IN 


A 

3 




A 

3 




32.II.03 I 


5060C3*PCH CHANNEL REQUEST - 

5060C5 t-PCH ADAPTER REQUEST 


I I I -PCH SENSE REQ 
32.I I.04. I 

4000C2 -PCH SENSE- 
4060B5,5060A2 +PCH INTERRUPT REQ - 
506006 -PCH OP IN 


5040D2 -ROR OP IN 
404006.4060B3 -CHAN REG FULL 
5000C4 -SEL OUT+BURST SW ON 
5001 A3 +ANY CHANNEL REQUEST 


32-1 1.01■^ 


32.lT!jl ■ I 


32.1!.0! . I 


READER SENSE 


PUNCH SENSE 


32. I I.03.I 

5040B6 -RDR ADAPTER REQUEST ' 

504006 -RDR OP IN 
404IB2 -RDR INTERRUPT REQ 


5040B4 -RDR QUEUED 
5000A2 -SUPPRESS OUT 
5000C3 +SELECT OUT 


5040B6 +RDR ADAPTER REQUEST- 

R queued —-n^k- 


32.I I.03.I 


32. 11.03.I 
A -X 


32. I 1.03. I 

-ch— ' 

A —X 


500 IB5 +SUPPRESS DATA- 
5000B5 -NOT COMMANDi-SERVICE OUT SMP- 


A 

3 




READER READ BURST 


PUNCH READ 6 WRITE BURST 


5060B6 -PCH ADAPTER REQUEST 
4060B5,5060A2 -PCH INTERRUPT REQ 
5060D6 -PCH OP IN 


5060B4 -PCH QUEUED 


RDR INTERLEAVE MODE 
ENDING OR STACKED STATUS 


RDR BURST MODE ENDING 
OR STACKED STATUS 


PCH INTERLEAVE MODE 
ENDING OR STACKED STATUS 




32TIT.t 

13. 1 


OR — 


_Ds* 

l\ A 


( PCH BURST MODE ENDING 

- 


_Cs. 


OR STACKED STATUS 


4060B5.5060A2 +PCH INTERRUPT REQ 
406ID2 +PCH COMPLETE 
4060A6 *PCH END 
4060A2 -PCH WRITE ■ 
4040D6,4060B2 +CHAN REG FULL 

42- lf.01 • I *PFR PCH SERVICE REQ ' 

32.20.04. I -225-300 
4060C6.506 IB3 -PCH TRANS CYCLE 


32.11.01.I 

5040B6 -RDR ADAPTER REQUEST 
EO -1 OR I—L 


ANO PU SLR. CY, I REQ. 

— N Hp 1 - 4 - 

32. I I -04.I _ 

5060B6 PCH ADAPTER REQUEST 


READER READ INTERLEAVE 


PCH RD 6 WRITE INTERLEAVE 


32. II 04.I| 

—Tor%— 


5000A4 +COMMAND OUT DELAY ■ 
-C6 -RDR+PCH OP IN 


32 II.04. I 


RDR PCH 
SERVICE IN 


13 "h 

32 I I.01 ■ I 


4060EI 
50DIQ4 

-RDR PCH SERVICE IN ,-A4 


‘ >-£4 42-31 .01 . I -i-BLOCK C 

-RDR PCH SERVICE IN t ^^42. I 2.01 . I iPFR XLATE GATE 
400082 " 1 5060B4 

4040AI 42. II.01. I +READ COL BINARY —I^J ' I 


32.I I.03.I- 

5060B6 +PCH ADAPTER REQUEST- 

5000A5 -NOT COMMAND OUT SAMPLE -- 

5001B3 -ANY CHANNEL REQUEST - 

5040D6 +RDR OP IN- 0 R ^— 

5060D6 +PCH OP IN- 

32.I 1.03.1 

5000A4 + COMMAND OUT DELAY - 

5000B5 + SERVICE OUT DELAY - 

42-31.01.1 i-BLOCK CHAN REG SET -1 


5040D6 -RDR OP IN 
5000B3 -SERVICE OUT DELAY 


32.13-02.I -PCH READ *SENSE- 
5060D6-PCH OP IN • 


4060C6.506 IB3 -PCH TRANS CYCLE. 

32.20.04.1-225-300 


♦RESET 
SERVICE IN 


4000B2 5U6UB4 

4040A I 42. II.01. I +READ COL BINARY- 

k()UO f 

4060BI 4040C6, 504IB3 -RDR TRANS CYCLE " 

4060A3 32.20.04.1 -225-375 



1 _ J 

LJ 

rvi 


'or i 

32. 

—j 

1 1 . 1 


| 1 RDR & PCH INITIAL SELECTION | 

32. I 1.03 .I RDR PCH 

—OR STATUS IN 

—^ A I | i-RDR PCH STATUS IN j Anniiu 

1 32.11.03. I r~ FL ~~ \-ftDR PCH STATUS IN ■ 1^°*? 

»-71_ 4 04 OB I 

I-n 32 II 03 I 404IEI 

1 R 32-I 1.03.I 406QA3 


N -iRDR^PCH OP.IN i500|B| 

32.11.03.1 


_ 

_ 

A 

3 




3i 

rrr 

12.1 


32- I I-04-I 


32.1 I.12.1 

5060D6 -PCH OP IN -^ 

32.20.03-1 -075-150 -^ 

4060C6.506IB4 -PCH TRANS CYCLE -^ 


32.20.63.1- 32.20.66.1-READ XLATE 

5000C2-BUS OUT BITS “ 
42.32.01.1-42.32.02.1 +COL B IN SET CHAN REG""— 
32.05.01.0 -DATA ENTER *CE 


4060C6.506IB4-PCH TRANS CYCLE 
32.20.04.1 -450-525 


32.2004.1 -225-300 
4040C6.504IC3 -RDR TRANS CYCLE 


_ 




A 





OR 1 

rsJP 




_^CHAN_REGJ)^ 
-CHAN REG 0-7 


32.I I.12.1-32.1 1.15. 


32.1 I■13.1 


_ I PAGE 5020 [ _ 

SLD-30 Reader-Punch Common Interface 


4060C6,506 I B4 +PCH TRANS CYCLE—^ A _ 

-C3 +RDR PCH SERVICE IN —^ 

4040C6.4060B3 i-CHAN REG FULL —^ 

32.20-03 I *300-525 — N 

32. I I . 13. I 

42. 12.01. I i-PFR RESET CHAN REG 


TITLE RDR-PCH common interface 


IBM I _ I TYPE 2821 

I PAGE 5020 












2821 FEMDM (7/67) SLD- 


32.11. 12. I +STORAGE SCAN 
4040C6.504IC3 +RDR TRANS CYCLE 


32.20.53.I 


-RPR TRANS CY + STOR SCAN 


406IC2,506IC3 -PCH SER O 


504 IC3 -RD SER CYCLE 
12.11.85. I-C RD 2 ROW BIT 


12.I 1.85.I -C PCH CHK ROW I 



32.31.01.I 


-A6 -DATA REG XU _ 

32.31.05.1 +H0LE COUNT XFER _ 

■U TRANSFER YU TO XU. BLOCK TRANSFER 
IF A ROW BIT IS SENSED AT THIS TIME 

-B6 -DATA REG YU _ 

32.31.05.1 -HOLE COUNT XFER _ 


TRANSFER YL TO XL. BLOCK TRANSFER 
IF A ROW BIT IS SENSED AT THIS TIME 


—-C6 -DATA REG YL_ 
-SER CY NO T RD2 +NOT PCH CHK 

-86 -DATA REG XL _ 

■-B6 +DATA REG XL _ 

CHK RD SER CYCLE 
-C6 +DATA REG YL _ 
+PFR WRITE YU 


32.20.02. I -INHIBIT 375-000. 

- fc fT~L_ 

--c* r-p —r- 

. in ] CD 

32.20.44.1 

-b» R-P — ** 

-,-C* 0 




OR 


32.31.01. I 


R-P I ® 


—b. r-p| m 

_ 

32.20.44.1 OR 


REGEN XU UNTIL 
HOLE COUNT TRANSFER 


^ A D h- 
_ 

32.20.44.1 


-INH CURRENT XU 


32.20.02. I -RESET DATA REG 

32.20.21.1 -OUTPUT SENSE 
LEVEL 


32.20.22.1 

32.20.35.1 32.20.35. 


HI- 1 | -INH CURRENT XL 

32.20.44.1 

m- 

PREFORM BINARY COUNT OF 
HOLES SENSED AT SECOND 
READ OR PUNCH CHECK BRUSHES 


I If 32.20.35.1 


UTRANSFER YL TO XL. ALLOW TRANSFER 
IF ROW BIT IS SENSED AT THIS TIME 


lin k -INH CURRENT YU 


32.20.35. I 


, XL TR 32.20.35.1 

nrn 


32.20.35.1 


♦DATA REG XU 
-- 4 

-L-DATA REG XU 

- N b-f 

I- -A3 


♦DATA REG XL 


- f -B3 

oDATA REG XL 


-32 .20.35.1 


-DATA REG YU 


-D6 -DATA REG ZU 


32.31.05.1 -12 PCH SER CYCLE_ 

-E6 -DATA REG ZL 

32.20.34.I -DATA REG P 


42.23.02.1 


U ANY HOLE SENSED AT FIRST 
READ BRUSHES SETS YU 


-B6 -DATA REG YU 


—bi| | 32.20.62.1 -ANY BIT 

42 2302 I 32.31.05.1 -12 PCH SER CYCLE 
32.20.45.I +ADDR REG 000 

+PFR WRITE YL 


-A2 -RDR TRANS CY + STOR SCAN 


32.20.17.1 -PCH SELECT OR PCH TRANS 
-C6 -DATA REG YL 


504 IC3 -RD SER CYCLE 


12.11.85.I -C RD I ROW BIT 


NOTES: 

1. THERE IS ONE POSITION IN EACH CHECK PLANE FOR EVERY 
CARD COLUMN. THE SAME PLANES ARE USED FOR BOTH READ 
AND PUNCH BUT THEY HAVE DIFFERENT POSITIONS. 

2. ALL CHECK PLANES ARE CLEARED OF PREVIOUS DATA AT 
PLUS (+1 HOLE COUNT TRANSFER TIME. 


'—^ DT- 

_Li 

32.31.01. I 


32.31.01. I 

_bj A__j 

r rs 

32.31.01. I 


32.31.01. I 


32.31.01. I 


—-C6 +DATA REG YL 

-RD I SER CY 

32.32.11.1 -RD CTR A 

32.32.11.1 +R0 CTR B 

32.20.34.1 +DATA REG P . 
-E6 +DATA REG ZL . 


32.31.05.1 +HOLE COUNT XFER 

-06 -DATA REG ZU_ 

4040B6 -PCH SELECT_ 

406IC2.506IC3 -PCH SER CY_ 
42.12.02.1 -PCH 4 BIT MOD H~ 


42.13.27. : 
PFR 

-N lli*l 

42 .13.27. I 


32.20.45.1 
isJ A I i 


R-P I B 

_ orL 


-N_I B 

32.20.45.1 OR 


32.20.45.I 

fTr". 


11 : 18 : 11 :if 32 . 20 . 35.1 


REGEN YU UNTIL HOLE 
COUNT TRANSFER 


1 ANY BIT IN DATA REGISTER 
(PUNCH) SETS YU 


\ A I D k -XNH CURRENT YL 
i _ 

32.20.45. I 


32:20:35:!| 32:2Cr35.l 







32 

INI 

20J 

.5.1 



^ REGEN YL UNTIL HOLE 

COUNT TRANSFER 

1 f | k -SER CYCLE NOT RD 1 



- 

IN 

Ns 

RDR 

Do] 





-E6 -DATA REG ZL. 


12.11.85.I -C PFR RD ROW-BIT 


r 

D~"[ 

L 

—1 


♦PFR READ ROW BIT 


32.31.01.I 


42.13.27.I 

42.33.01.I +PCH EMIT 12 - 
-E6 +DATA REG ZL 


PAGE 5021 


1] 

IX 

42.13727. I 

-JH A _ 

I—lb. PFR ** 

OH 

_Li 

42. 13.27.I 


RDR GU 

RDR I OD 


HOLES SENSED AT FIRST RD BRUSHES 


SET YL WITH RD I ROW BIT 
AT 9 TIME 


SET YL IF DATA REG COUNT IS 
ODD. BLOCK FOR PFR IF PFR 
COUNT WAS ODD 


REGEN ZU UNTIL HOLE 
COUNT TRANSFER 


ANY BIT SENSED BY 
PFR BRUSHES, SET ZU 


42.20.36.I 


A 

PFR 

D 

PFR 




-INH CURRENT ZL 


42.20.36. I 

32.20.21.1 -SENSE LEVEL GEN 
32.20.21.I +SENSE GATE GEN 


32.20.22. If 1-1 

42.20.36.1 42.20.36.1 


32.20.35.I 


-DATA REG YL 


♦DATA REG YL 


32.20.35. I 


A 

N 




-INH CURRENT ZU ^ 

[7\ 


_ 

'- 

SA 

PFR 


1 


I 

ZU 

n 

— 

32 .; 

> 0 . 45.1 

\l i 1 n k 

31 

1.20.22.1 

- 




— 

k-Cs 


— F 


.-DATA REG ZU 


42.20.36.I 
ZL TR 

k -DATA REG ZL 

— FF-- 

1 PFR ♦DATA REG ZL 
42.20.36.I 


J PREFORM BINARY COUNT OF HOLES 
SENSED BY PFR BRUSHES 


- P . f TE _g p NO- -DATE- EC NO. TITLE ROW BIT CHECK CONTROL 

_ 1 Z I 5 70Z I40CT651 125598 1^71-1' r — 

6- 15-65 124249 I8JAN66 125617 JSHL1_ I HgE 2821 

7- 9-65 124270 __ , PAGE 5021 


SLD-31 Row Bit Check Control 







































SLD-32 2821 FEMDM (9/67) 


9 READ SER CY 


32.31.05.I +9 READ SER CYCLE 


----C5 +RDR ADAPTER RESET 
4040C6.504IB3 +R0R TRANS CYCLE 
±BUS OUT 


— Rl 

YCLE - RJ32. 12.32. I 


5000(^2 "\ 


k— 

♦1 

k + 3 

k_ 

+4 

fc: 

+ 5 


5060D2 -ANY BIT BUS OUT 0 THRU 5. 
-6 _ 


-7 




+0 


OR 


32.12.32. I 


32. 12.32.1 


+2 


-fc. 


-N 


32.12.32.1 


+6 


-7 


.fcJ A 


-IN 


32. 12.32. I 



- 1 



-6 

_ 

s 

•7 

IN. 


+ 5 

32^ 


+6 



+ 7 

IN. 



5000E4 +BUS OUT CLEAR_£* 



n 

_ _ 


-5 

_c^. 


+6 

_£* 


+7 

__Ci 


-f 


5000B3 -COMMAND OUT. 
5020C6 -RDR PCH STATUS IN. 

-D6 -RDR OP IN. 

32. 12.21. I +RDR STATUS RESET. 


5000D3 -ADDRESS IN. 
-66 -RDR ADAPTER REQUEST. 


-A 'READER 

-QUEUED 

*i r^| | 

_ 

-Cs. 


4000A5,404 IC3 +RDR DEVICE END_ 
32-31.07.I +RDR FEED ING_ 
32.12.02.1 -RDR COMMAND STOREdI 
404 IB3 +RDR END_ 

-D6 +RDR OP IN. 

5000B3 +SELECT OUT_ 


-IN' 


-N 


+RDR QUEUED 


t" 


5000A2 +SUPPRESS OUT_ 
_ -RDR QUEUED 


5020B4 
404 IAI 
404 ID4 


♦ RDR QUEUED 


4041D5 +RDR BUSY 


32.31.02.I +READER READY. 
-D6 +RDR OP IN_ 


3 A 


AND 

^t 


READER 

INTERVEN 


404182 -RDR INTERRUPT REQ 
5001E3 -BYTE CNT 2- 


0*32.12.02.1 32.12.34.1 

^-RDR COMMAND STORED 


m r-J 


REQUIRED 

T 

_ 


n 

--FL- 

|_ 

1 A 1 




32. 12.34 


42.I 1.01.I 

+RDR INTERVEN REQD +READ COL BINARY. 
-S4041E1 

l-RDR INTERVEN 30?0C5 




OR 


32.12.34.1 
(+VALID CMMD) 


REQD 


<N A 


N 


Np 


-RDR RDY ANO 


COMMD VALID 


3020A4 


4040A4 
-5 4040B I 


5001E2 +BYTE CNT 2 


-IN 


32.12.II.I 


-N 


-IN 


32. 12 11. I 

-IN - 


-IN 


32. 12.1 I.I 


DATA INTERLEAVE MODE 


STACKED STATUS 


-E2 - 2540 ON LINE. 

5 001 A3 +SEL OUT PROP +SEL IN. 


OR 


NON-STACKED 

STATUS 


RDR ADAPT 
RE CUE ST 


_ N IROES1 

isjjr 

-t* R32.i2.ll. I 


-IN 


OR 


32.I 1.04.1 

5020C3 -RDR -PCH SERVICE I N_ 
4000A2 -RDR SENSE. 
-D6 -RDR OP IN 


-C^ 


-N 


OR 


5000C5 +C0MM0N REQUEST RESET. 


32.11.04.1 


-iN 


-N 


♦RDR ADAPTER REQUEST RESET 


32.12.32.1 


32. 12.32.I 
+MODIFIERS ONLY 


5000A2 -SUPPRESS OUT. 
5000A2 +OPERATIONAL OUT. 

32.20.01.1 -MACH RESET RDR-PCH. 


32.I 1.04. I 

-IN - 


jN 


-E2 -2540 OFF LINE. 


♦READ BACKWARD 


-IN 


RDR ADAPT 
RESET 


•C* N L RE5ET 

I 


♦RDR ADAPTER RESET 


4040CI 
5060D4 

♦RDR ADAPTER REQUEST 

5 5C20a! 

.-RDR ADAPTER REQUEST. 500181 
*-* 5020A4 


5020CI 
----B3 
----D4 


32.12. I I. I 


N 


+RDR ADAPTER RESET I 


----D4 
-f -D2 


32.12.I I•I 
+RDR ADAPTER RESET 


-T 404 IB I 
----Al 


-RDR ADAPTER RESET 

4020C3 +READ FEED r^f 


32 rT7T32.I 


-RDR CHANNEL REQUEST 


PLUGGABLE 
RDR ADDRESS CARD 
0-7 6 P 


+0 


_l2_ 


-I 


+7 


-7 


+P 


_i£_ 


-C6 +RDR ADAPTER RESET I. 

500 IC6 +N0T STATUS IN SAMPLE 
-D6 -RDR OP IN 


RDR CHAN 
REQUEST 

rtB 

-0 I- 

- R 32.12.12.I 


±0 




32.12-12 


32.20.53.I +BLOCK RDR FEED 
32.20.53.I +8L0CK PCH FEED . 




±2 


“1 

±3 

—CLs. 


±4 



±5 



±6 



±7 

rv, 

±P 



5000B5 -ADDRESS OUT DELAY. 


-N 


-N 


-N 


32.05.01.0 S 


I 1.60.43.I +CE 2540 OFF LINE SW_ 

31. I 1.38. I -METERING TN_ 

+PFR MODE _ 

♦LOAD AND SINGLE CYCLE _ 

♦STORAGE SCAN 


♦OFF LINE RUN. 


—\ OR 


♦OFF LINE *CE_ 


OR 


-2540 ON LINE 


-IN 


♦RDR CHANNEL REQUEST 


-RDR CHANNEL REQUEST 


404 IE4 
4040CI 
—-E4 
5020AI 
500 IAl 


5040E2 -2540 ON LINE. 
5000B3 -SELECT OUT. 
5001 A3 +SEL OUT PROP +SEL IN. 


-N 


-tN 


5001 A3 -SELECT OUT DELAY. 
5040B6 -RDR ADAPTER REQUEST. 

5000A3 ♦ADDRESS OUT. 
500IB3 +ANY OP IN DELAY. 
-C6 +RDR ADAPTER RESET I. 


500ID3 -ADDRESS IN. 
5000D6 -BUS OUT ODD PARITY. 
5000A5 -COMMAND OUT DELAY. 
32. I 1.24.I +RDR BUSY 
♦QUEUED ' 


-IN 


500IC6 -NOT STATUS IN SAMPLE. 
5000C5 +SEL OUT +BURST SW ON. 

-RDR COMMAND GATE 4040A5 

-*404 ID 1,4000AI,4040BI.4040A4, 

-B6 +RDR ADAPTER REQUEST. 

500ID6 -NOT SERVICE IN SAMPLE. 


32. 12.03. I 


-N 


-N 


-IN 


-CN - 


-iN 


32.31.07.1 »RDR FEEDINGr 


INITIAL 

SELECTION 


♦RESET RDR COEflD-BUSY LAT 


OR f 


32.12.II.I 


33.20.01.1 -MACH RESET RDR -PCH r-J 


INTERLEAVE MODE 


N 


404 IE4 
404IB2 


-IN 


' uu ' -—^ RDR OP IN 

'ELAY_C5, ■ - 

IET I_ _*-■ - 

- ^ 

STATUS -71 

- -R|32. 12. 14.1 

0R T^ - 


♦RDR OP IN 


-RDR OP IN 


-B5 5060A5 

-D4 5060D4 

5000C2 5042D3 


32.12.12.I 


404IB2 -RDR INTERRUPT REQ. 
5000B3 +SELECT OUT. 


-IN 


N 


-2540 OFF LINE -C4 

‘-S 5060B4 


4000A4.4040A2.4040A6 +RDR CHANNEL END. 

404 IE5 -RDR BUSY. 
32.31.07.I +RDR FEEDING. 


OR" 


5000A3 -ADDRESS OUT. 


32.11.16.I 


32. 12. 14.I 


JN" 


-IN 


32.12.14. T 


32.11161 


-D3 +RDR CHANNEL REQUEST. 

404IB2 +RDR INTERRUPT REQ _ 

404 IB3 +RDR END. 
32.12.02.1 -RDR COMMAND STORED. 


-i^r 


-N 


OR 


DATA INTERLEAVE MODE 
DATA TRANSFER 


STATUS IF STATUS 
WAS STACKED 


32.12.II. I 


5020C5 
-t — A4 

-82 

5020B2 
-* 5020D2 
5020A5 
----02 
----A3 
----C4 
4000B2 
4040AI 
4040B2 
4040D4 
404 IE I 


INTERFACE DISCONNECT 


ENDING STATUS 


32.12.14.1 


TITLE 

READER INTERFACE 

CONTROLS 

IBM | 

| TYPE 

2821 


PAGE 


5040 


PAGE 5040 


SLD-32 Reader Interface Controls 












2821 FEMDM (7/67) SLD-33 


NO 


32.33.17.1 -LOAD AND SINGLE CYCLE 
32.31.06.I -CE START TIME 
32.OS.01.0 -READ. 


32. I 1.16.I -STORAGE SCAN 
32.31.06. I -CE START LATCH 

404ID6, 4060B4,-A6 +RD SER CY REQ_ 

4040B4,4060B4,506 IC2 +XFER CY REQ_ 






01 


■SI 





a 


4040B4,506 IC2 -XFER CY REQ 
4040C3 -RDR TRANS CYCLE REQ 


4060C5,506 IB3 -SELECT PCH_ 
42.11.01.I -DIAGNOSTIC WRITE_ 




-N 




-4 


-N 




READ SELECT SERVICE AND XFER 

32.32.13.1 
2 IB I 


ISO US 


12. I 1.86. I +C RDR BRUSH IMPULSE. 


DT 


N 


32.31.02. I 


N 


;dly 


32.32.13.I 


+SELECT RDR 




32.32.13.1 


N 


32.20-02.I -RO 000-150 


32.20.04.I +000-075 


4060DI 
504 2D I 
^ 504 2E4 
404IB4 
404 IE4 


I I AND 

3 2-32. 13. I_ ' ' -1 

|Vj I | rC A |rd XFER a 

32.32.13.1 ^-I 

000-150 K, I- 

--<» 32.32.13.1 


+RD TRANS CYCLE, 


■$5040AI 


-RD TRANS CYCLf 


5020C3 
5020E4 
5021AI 


4040AI 

4040D4 

4040E4 


I_I I 

_^ A mo SERV CY 


OR 


-RD XFER CY+SER CY 


32.32.13.1 


32.32.13.1 


-RD SER CYCLE 


LD 


,-C RD CYCLE 


(2540) 


32.31.04.1 
I—-C502IB2 
’502ID2 


SIGNAL NAME 


RDR BRUSH IMPULSE 


RESET RAR 


BLOCK,BAR ADVANCE 


DELTA RD SER CY REQ 


DELAY OUT 


RD SER CY REQ 


RDR SERVICE CYCLE 


COL 80 TIME 300 


SYNC POINT 


TEST PT 


2 IB I F20P 


2 IB I F29F 


2 IBI A29C 


2 IB I F26C 


2 IB I H2SE 


2 IB I E30R 


2 IB I FI6L 


2 IB I H28F 


LOGIC 


32.32. 13. I 


32.32.13. I 


32.32.13. 


32.32.13.1 


32.32. 13.1 


32.32. 13. I 


32.32. 13. I 


LEVEL 


+0 


+0 


-6 


-6 


+0 


+0 


TIME US 

0 2 4 6 6 2 4 6 tl 024602460 


- T ~ 1 ISO US~ 


-1 - 

3-4-300-450 


6. 


-7-300-450 




000-150 




I -300-450 


i-300-450 


8-000-075 
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-N N 


32.20.03.I -300-450 


32.32.13.I 




+RESET RAR I 


32.32.13.1 


—f 5042D I 
406 IC2.5061C3 -PCH SER CY_ 


DELTA 
RD SER 
CY REQ 


32.20.01.1 +MACH RESET RDR-PCH 


32.31.05.I -COL 80 _ 
32.20.03.I -300-450 








32.32.13.1 


I —>32.32 . 13. I 


BL RAR 
ADVANCE 


—FL - 


-N A 


-N 


2.32. 13.I 


_C=J-7—I RD SER 

1-450 _ A CY REQ 

_t, I Jt! 

- 

-^ N 0 32.32. 13. I 


+RD SER CY REQ ,-.--*1 
>506 IB I 
4060C4 


42.31.02.1 +BLK RAR CTRL COL BIN __ 
5061A6 +BLOCK RAR AND PAR ADVANCE. 


OR 


-BLOCK RAR ADVANCE 


, 4041B4 
-A 5042D I 


32.32. 13. I 


Ena 

■v>a 

■ 'I.IH 



■MHM* 



fcarfiM 



■roif 


124248 


T77T71 


TITLE RD SELECT 

SERVICE 6 XFER 

inn 

| TYPE 282 1 

■ 

PAGE 5041 


SLD-33 Read Select Service and Transfer 

















































BUFFER RING STEPPING SEQ 

2 / /N 4 

E^——/ 3 B 

0 l & 

0 — 8— c 


32,20.I I. I 


32.20.I I • I 


32.20.II.I 


UNITS A 

I T\—\i 


32.20.II.I 
UNITS B 

—I A I k 


32.20.11.I 
UNITS C 

-TTk 


32.20.I.■ I 
UNITS D 

-rn k 


-RAR UNITS A 


-RAR UNITS B 


•RAR UNITS C 


-RAR UNITS D 


32.05.01.0 -C.E. SET TENS A*CE r 


32.20.12.I 


32.05.01.0 -C.E. SET TENS B*CE r 


32.20.12.I 


32.05.01.0 -C.E. SET TENS C*CE C 


32.20.12.I 


32.20.12.I 



32.20.12.I 


32.20.12.I 


32.20.12. I 


32,20.12. I 


-RAR TENS C 


32.20.12. I 


32.20.II.I 


32.20.I I. I 


32.20.12. I 


. -RAR TENS D 


404ID5, 504IC6 -BLOCK RAR ADVANCE. 
4040B5, 504IB3 +SELECT RDR. 
32.20.02.I +R0 000 -150 


32.20.I I.I 
H A 

T_ 

2 _ - 

32.20.11.I 


404IC4, 504IA5 +RESET RAR Jf-gJ 
32.20.01.1 +MACH RESET RDR-PCH 
32.31.07.I +RESET RAR 


32.20.1 I.I 


PAGE 5042 


UNITS E 


32.20.I I . I 


-RAR UNITS E 


32.05.01.0 -C.E. SET TENS D*CE£; 

3 

32.05.01.0 +ADDR SET *CE_ 
5040E2 -2540 ON LINE_ 


lU 

.20. 

— 

12 . 1 



A 


. ik 

m 




LU 

o 

CM 

12 . 1 

32 

.20. 


32.20.12.I 


32.20.12.I 


4040B5, 504IB3 +SELECT RDR_ 
32.20.02.I +R0 000 -I50_ 

-B3 -RAR UNITS Cj 

-C3 -RAR UNITS Ej 

5061A6 +BLOCK RAR AND PAR ADVANCEj 

42.31.02.1 +BLK RAR CTRL COL BIN) 


32.20.12.I 


32.20.12.1 


i-1 32.20.12.I 

32.05.01.0 -C.E. SET TENS E*C£ 


DATE 

I40CT65 

EC NO. 

125598 

DATE 

EC NO. 

30N0V65 

125601 








-RAR TENS E 


32.20.12.I 

— TITLEREADER ADDRESS REGISTER (RAR) 

IBM | | TYPE 2821 ~ 

— I PAGE 5042 


SLD-34 Reader Address Register (RAR) 












2821 FEMDM (9/67) SLD-35 


4000C3 

4060A4 +PCH CHANNEL E ND 
4000C4 +PCH DEVICE END_ 

4040C6.4060B2 +CHAN REG FULL. 

-B4 -PCH QUEUED. 


50qiG6 +NOT STATUS IN SAMPLE 
-C6 +PCH ADAPTER RESET. 


R PCH 

I IlNTERRUPT 


+ PCH INTERRUPT REQ 
s^PCH INTERRUPT REQ 


■ R 32 13.42.I 


PLUGGABLE 
PCH ADDRESS CARD 


5020BI 

^5020Cl 

5020B4 "" D6 _PCH 0P IN — 

5000B3 -COMMAND OUT_ 

-E4 5020C6-RDR PCH STATUS IN. 


32. 13.21. I +PCH STATUS RESET. 

5001D3 -ADDRESS IN. 
-C5 -PCH ADAPTER REQUEST . 


5000B3 -SERVICE OUT. 
-E2 +PCH INTERVEN REQD. 

-C5 +PCH ADAPTER RESET 


T1PUNCH 
■ g NOT READ Y 


f 

32. 13.42 


32. 13.12.I I- 

5040E2 -2540 ON LINE . 
5000B5 -ADDRESS OUT DELAY 


PCH CHAN 
REQUEST 


32.13.12. I 


5001C6 +NOT STATUS IN SAMPLE. 

-C6 +PCH ADAPTER RESET l_ 

-D6 -PCH OP IN. 


+PCH CHANNEL REQUEST 
^ .-PCH CHANNEL REQUEST 


R 32.13 12.I 


32.13.31.I 


5000D6 -BUS OUT ODD PARITY. 
500 ID3 -ADDRESS IN 
5000A4 -COMMAND OUT DELAY 
32. I 1.24.I +PCH BUSY +QUEUED~ 

-ANY BITS BUS OUT 0 THRU 5 
M-- rf 5040A I 

, ^ M I -NO BITS BUS OUT 0 THRU 5 
32.13731■I 


32 13.31J 


-PCH COMMAND GATE 


32.13.02.1 


1 404 ID5 -RDR BUSY. 

42-I2.02.I +PFR COMMAND REJECT 
5040C3 +READ BACKWARD" 
5040C3 ^MODIFIERS ONLY- 

32.13-21. I +PCH BUS Y 

32.31.02-1 +PUNCH READY ,_ 

-D6 +PCH OP IN T~ 7" 


33-13.02.1 32.1 

-PCH COMMAND STORED! 


33-1 JrANDj 
33- I 


32.13.31. * 

_ +VAL ' 

_CMMD 

_L* 

32.13.31.I - 

-S* 56 - OR V._ 

PUNCH - 

INTERVEN 32. 13.31 I 

^ A REQUIRE R - 

^ I |+PCH INTERVEN REQD 

I FL ~~ ^ -PCH INTERVEN REQD 

Ha I 

^ 02.13.33. I 


-PCH RDY AND CMMD VALID 


32. 13.3 I.I 


32.13.02.1 -PCH COMMAND STORED. 
32.31.07-I +PCH FEEDING. 

4060A6 +PCH END. 
4000C4 +PCH DEVICE END. 

5000B3 +SELECT OUT_ 

-D6 +PCH OP IN T 


-A2 -PCH INTERRUPT REQ 


] R[32. 13.42. I 


5000A2 +SUPPRESS OUT. 


-b* A 

l\ 



OR _, 

CNT 2 

L 




+PCH QUEUED 


t-PCH QUEUED _ 

. 5020B4 
*-A2 

5001E3 -BYTE CNT 2 
42.I I.01.1 +PCH I 
BIT MOD 


5020C3 -RDR PCH SERVICE I N I 

-D6 -PCH OP I N 1 

+INTERFACE PCH READY LATCH 

40^0C2 -PCH SENSE. 

5000A2 -SUPPRESS OUT. 
5000A2 +OPERATIONAL OUT. 

5040E2 -2540 OFF LINE_ 
32.20.01.1 -MACH RESET RDR-PCH_ 


A 

13.1 

. 1 

A 

1—1 

13 l 

. 1 

A 

-H* 

13-1 

1 - 1 


DATA INTERLEAVE MODE 


| STATUS NON-STACKED 

5001 A3 +SEL OUT PROP +SEL IN. 

5040E2 -2540 ON LINE. 


STACKED STATUS 


5000C5 +COMMON REQUEST RESET 
+PCH ADAPTER REQUEST RESET - 
_+PCH ADAPTER RESET 


PCH ADAPTER 
REQUEST 

I a 1+PCH ADAPTER REQUEST , 5001BI 

I _ - 5 5020B4 

I FL ’- -PCH ADAPTER REQUEST , 

I I -—--75020B4 

Oft——J 5020C2 

R 32.13.II.I -C4 


32.11704.I 


32.I 1.04.I 


PCH 

ADAPTER 

RESET 


I-^ 

32.13.11. 

-B6 -PCH ADAPTER REQUEST_ 

500IA3 -SELECT OUT DELAY_ 

5000A3 +ADDRESS OUT_ 

500IB3 +ANY OP IN DELAYED_ 

5040B6 +RDR ADAPTER REQUEST_ 

5001 A3 +SEL OUT PROP +SEL IN_ 
5000B3 -SELECT OUT 


5040E2 -2540 ON LINE_ 

-C3 -PCH CHANNEL REQUEST. 

-C6 +PCH ADAPTER RESET I_ 


5001C6 -NOT STATUS IN SAMPLE. 
5000C5 +SEL OUT +BURST SW ON. 


-B6 +PCH ADAPTER REQUEST. 

500ID6 -NOT SERVICE IN SAMPLE 


-A2 -PCH INTERRUPT REQ 

5000B3 +SELECT OUT. 


32. 13.21.I +PCH BUSY. 

4000C3.4060A4 +PCH CHANNEL END _ 

32.31.07.I +PCH FEEDING_ 


5000A3 -ADDRESS OUT. 


32.13.14.1 


32.13.14.I 


--C3 +PCH CHANNEL REQUEST _Cs. A 

-A2 +PCH INTERRUPT REQ_^ 


4060A6 +PCH END_ OR _| 

32.13.02.1 -PCH COMMAND STORED 32.13.14.I 


32-20.01•I 

-MACH RESET RDR -PCH 


32-31.07.I +PCH FEEDING. 
33-I3-33-I +PCH FEED P-U- 


+PCH ADAPTER RESET 
-PCH ADAPTER RESET 


E+RESET PCH COMMD• BUSY LAT. 


^J ° 8 

32.13.I I.I 


| +PCH ADAPTER RESET I 


32. 13.I I.I 
INTERLEAVE MODE 

0 - 

R INITIAL SELECTION 

PCH OP IN 

I M +PCH OP IN 

I _FL ^ -PCH OP IN 
[§13 2. 13. I4J 


DATA INTERLEAVE MODE 
DATA TRANSFER 


STATUS IF STATUS 
HAS BEEN STACKED 


INTERFACE DISCONNECT 


ENDING STATUS 


5020C5 
f -El 

r 5020B2 4060A3 

5020D2 C2 

5020B4 A3 

5020D4 B4 

4060BI 5061 Cl 

4060B2 4000C2 


TITLE PUNCH INTERFACE 


TYPE 282 


PAGE 5060 


SLD-35 Punch Interface 
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32.05.01-0 +LOAD AND SINGLE CYCLE ppp . 

32.31.06.I -CE START TIME. 
32.05.01.0 -PUNCH 


32.31.06.I -CE START LATCH. 
32. I 1.16. I -STORAGE SCAN. 

42. 12.03.I +PFR TRANS CY REQ 


-LOAD AND SINGLE CYCLE 

_ 


t ^ 


32.05.01 

1.0 

-DATA ENTER x a 

^32,3: 

3.17.1 

O! - ... _. , 

-A3 -LOAD 

AND 

SINGIE CYCLE IX 


42.31.02.1 +BLK PAR CTRL COL BIN, 


32.33.18.1 

. I——I +BLOCK RAR AND PAR ADVANCE 


-BLOCK PAR ADVANCE 


32.33.17. I 
N| A I - 


32,33 .17.1 

J*l 


32.33. 17. I 
2 IB I 


32.20.03.1-225-300. 
406IC2,-C3 -PCH SER CY. 


406ID4,-B6 -PCH SER CY REQ . 

404 ID6,5041 A6 +RD SER CY REQ 


OR OB 

] 

132.33.17.I 


+SELECT PCH 

~n N . - sel 


PCH 4060DI 

- 1 404 IE I 

SELECT PCH 504 IBI 
- * 40610 

OT1 + GATED SELECT PCH 


+DIAGNOST1C WRITE 
42. I I .01. I 


42. 12.01.I +PCH REAO_ 
32.20.02.I -RO 000-I50_ 


32.33. 17.I 

I 


32.31.05.I -COL 80_ 

32.20.03.1 -300-450 


A LLOW PAR ADV 
-S-D5 


HAST ADDRESS 


PCH 

TRANS CY 


4040C6, 

4060B3 -CHAN REG FULL r-j - I— 

5060D6 -PCH OP IN_£* A -•- N 

4060A6 +PCH END_^ 32.137 

4060A2 -PCH WRITE_ ^PCH TF 

32.'17733. I [ r— 

4040C2 +RDR TRANS CYCLE REQ_ 0R 

42.12.03.1 +PFR TRANS CY REQ_ 

32.31 

32.20.04.I +525-075 
32.20.01.1 -MACH RESET ROR-PCH 


TITLE: PUNCH SERVICE CYCLE 
I NO I SIGNAL NAME 


-PCH TRANS CY REQ 


32. 13.33. I 
+PCH TRANS CY RE 


32.33.17.I 


+PCH TRANS CYCLE 
-PCH TRANS CYCLE 


406ID2 +PCH COMPLETE 


- PCH 
iSERV CY 


4040E4 -D4 

4060BI 5020DI 
4060A3 5020D4 
4060EI 5020E4 
406IE4 50200 


.11.1, 





rv 


—» 


32.20.04.I +000-075_ 
,-XFER CY REQ_ 


-XFER CY REQ 


+PCH SER CY 
- -PCH SER CY 


32.33.17.1 


-C^LDJ^ 
32.31.04.I 


32.31.02.1 -AFTER 9 EMITTER. 


_, 5041B5.-E4,502IA2,406 IDI.4061D4. 

* -B4,-E 5,502 IE3.404 I D5 

PUNCH CYCLE_ 

—- f (2540) 32.31.02.1 +PUNCH SCAN 


32.20.01.1 +MACH RESET RDR-PCH 
32.31.02.1 +PCH BRUSH IMPULSE 


32.3 I. I I ■ I 
, 000 


SIGNAL NAME 

TEST POINT 

LOGIC 

LEVELC 

1 2 

PUNCH SCAN EMITTER 

2 IB 1 E26A 

32.33.18.1 

-6 

NOTE 1 

PCH SER CY REQ 

2IBI H26C 

32.33.18. 1 

-6 

1,7 

PCH SER CYCLE 

2IBI H3ID 

32.33. 17. 1 

-6 


RESET PAR 

2181 B04P 

32.33.18.1 

+0 

1,7/5 

ALLOW PAR ADVANCE 

2 1B1 H27L 

32.33. 18. I 

+0 


COLUMN 80 

2 IB3 B05L 

32.31.05.1 

-6 


LAST ADDRESS 

2 IB 1 G24Q 

32.33. 18. 1 

+0 


BLOCK PAR ADVANCE 

2IBI FI7P 

32.33.18. 1 

-6 

1 .5,7 




TALLOW 
PAR ADV 


J 32 .33.18.I 


hast 

ADDRESS 


32.33.18.I 


32.33.25.I +PCH BUFFER FULL. 
-E6 -PCH INSERT BLANKS. 


PCH SCAN 
EMIT 


32.33.18.1 ■—FL— 

-0 I ""- 

_*[32.33. 18. I 

406 5 1C2,-C3 +PCH SER CY. 

406IC4,-B5 +ALLOW PAR ADV. 


32.33.18.I 


PUNCH SERVICE CYCLE 
32.33.18.1 
2 IB I 


-PCH SER CY REQ 


32.33.18.I 


32.33.18. I 


+RESET PAR 


42.12.03.1 -PFR TRANS CY REQ lx 

4040B4,4060B4,-C3 -XFER CY REQ £* 

32.20.02 .1 -RO 000-150 r-^ 

32.20.04.I +000-075 


-B3.4060C6 -PCH TRANS CYCLE_ 

32.31.05.I -COL 80 _ 

32.20.03.1 -300-450 . T 


32.33.18.I 


1 PFR 
XFER CY 


42.13.27.I 
2 IB4 


-PFR XFER CYCLE 


406IC2,-C4 -PCH SER CY 


TITLE: PCH INSERT BLANKS 
NO| SIGNAL NAME~ ~ 

I"" XFER CY REQ 

2 PCH TRANS CY _ 

3 PCH INSERT BLANKS 

4 PCH SER CY REQ 

5 PCH SER CYCLE _ 

6 ALLOW PAR ADVANCE 

7 COLUMN 80 

8 PUNCH BUFFER FULL 

9 LAST ADDRESS 


TEST 

POINT 

LOGIC 

LEVEL 

2 1B 1 

F3 IA 

32.31 • 11. 1 

-6 

2 1B 1 

H3IB 

32.33. 17. 1 

-6 

2 IB 1 

hi8f 

32.33.25.1 

-6 

2ibi 

H26C 

32.33.18. 1 

-6 

2 IB 1 

H3 ID 

32.33.17. 1 

-6 

2 IB 1 

H27L 

32.33. 18. 1 

+0 

2 IB3 

B05L 

32.31.05.1 

-6 

2ibi 

HI8C 

32.33.25-1 

+ 0 

2ibi 

G24Q 

32.33. 18. 1 

+0 



Hr pch 

IBUFFER FULL 


A +PCH INSERT BLANK 

CYCTT 


-C3.406IC2 -PCH SER CY ixj 

32.13.02.1 -PCH COMMAND STORED. 


4060A2 -PCH WRITE _ 
4060A6 -PCH END_ 
32.20.03.I -300-450 


32.33.25.I 


J32.33.25.I 


-PCH INSERT BLANKS 


32.20.04. I -000-075 . 


1. ANY PUNCH BRUSH IMPULSE 

2. PUNCH BRUSH IMPULSE ENDING 


3. PUNCH WRITE OPERATION 

4. RESET WHEN CHANNEL RESPONDS TO 
SERVICE IN WITH COMMAND OUT 


_ 5 ■ 

ASYN- ASYNCHRONOUS 


'DATE EC NO. DATE EC MG . TITLE PCH SELECT-SERVICE l XFER 

SEE EC HIST , . Z. BJU L 6Q I 2 ^8 _15m1 1 TYPE 2821 


SEE EC 

HIST 

19 J UL 66 

125648 

I40CT65 

125598 



BJAN66 

125617 




SLD-36 Punch Selecf - Service and Transfer 




























2821 FEMDM (7/67) SLD-37 


BUFFER RING STEPPING SEQ. 



NOT BD 
A 


32.20.13.I 


NOT CE 


32.20.13.I 


NOT AD 


32.20.13.I 


NOT BE 


32.20.13.1 


NOT AC 


32.20.13.1 -L. 


4061C4.506IA6 -BLOCK PAR ADVANCE_ 
506IB3 +GATED SELECT PCH_ 
32.20.02.1 +R0 000-I50_ 


5061C6 +RESET PAR_ 
32.33.21.I +RESET PAR 2_ 
32.20.01.1 +MACH RESET RDR -PCH 


32.20.13.I 


OR 


UNITS A 


F 


l 

* 





32.20.13.1 


-PAR UNITS A 


UNITS B 


-FF-H 


-PAR UNITS B 


32.20.13.1 


UNITS C 




\ _ FF ~| 
A 


-PAR UNITS C 


32.20.13.I 


UNITS D 


—- 




A 

— FF— 




32.20.13.I 


-PAR UNITS D 


UNITS E 


E 





a * 


L 



-PAR UNITS E 


32.20.13.1 


-PAR RESET 


32.20.13.1 
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32.05.01.0 -CE SET TENS A*CEj 


-C^T 


32.20.14.1 


32.05.01.1 -CE SET TENS B*CE i-J N 


32.20.14.1 


32.05.01.0 -CE SET-TENS C*CE 


-H N 


32.20.14.1 


32.05.01.0 -CE SET TENS D*CEjvJ 


N 


32.20.14.1 
5042D4 -ADDR SET 


32.20.14.I 


N 


32.20.14.1 


-N N 


32.20.14.1 


-PAR RESET 


NOT BD 


32.20.14.1 


NOT CE 


32.20.14.I 


NOT AD 


32.20.14.1 


NOT BE 


32.20.14.1 


NOT AC 


TENS A 


32.20.14.1 




506IB3.+GATED SELECT PCH_ 
32.20.02.1 +R0 000-150 


-B3 -PAR UNIT Cjsj- 

-D3 -PAR UNITS E^] 

5061A6 +BL0CK PAR AND PAR ADVANCE^ 
42.31.02.1 +BLK PAR CTRL COL BIN 


I--FF ~| 
A 


/ -PAR TENS A 


PO 

PO 

1 


32.20.14.1 


TENS B 




-FF--I 
A 


-PAR TENS B 


32.20.14.1 


TENS C 


A 

-F 

F — 

A 



PO 

1 


32.20.14.1 


-PAR TENS C 


TENS D 


—* 


A 

h- FF H 
A 






-PAR TENS D 


PO 


32.20.14.1 


TENS E 


A 

-F 

F - 

A 



-PAR TENS E 


PO 


PO 

l 


32.20.14.1 


32.20.14.1 


32.05.01.0 -CE SET TENS E*CE—N N 


32.20.14.1 


ilUli 

■ 

£ 

i 

iffil 


I40CT65 

125598 



30NOV65 

125601 








j TITLE PUNCH ADDRESS REGISTER (PAR) 

IBM | 

| TYPE 2821 
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SLD-37 Punch Address Register (PAR) 















-38 2821 FEMDM (7/67) 


43.32.53.1 + CF INVALID COMMAND GATE *CF 
iBUSJKH^ 

5000C2 “V +n i- 1 


-ANY BITS BUS OUT 0 THRU 4 _ 

rJTl -NO BITS BUS OUT 0 THRU 4 


33. 13.I I.I -PRT COMMAND STORED 
5000B3 +SELECT OUT 
508 ID3 +PRT OP IN 


DATA INTERLEAVE MODE 


33.13.53.1 


33.13.53.1 

tJT” 

£» _ 

- OR - 

33.13.53.1 

_ OR ^- 


33.13.53-I 


NON-STACKED STATUS 


-PRT CONTROL COMMAND GATE 


3 3.13 .53.1 
hj M +PRT WRITE 


3080B3 

I3280B3 


33-13.53.1 


-PRT WRITE COMMAND GATE 


5000A3-COMMAND OUT ■ 
508106 -PRT STATUS IN ■ 


5081D3 -PRT OP IN ■ 

-B6 -PRT ADAPTER REQUEST 

5001D3 -ADDRESS IN' 


+PRT QUEUED 

—s -E4 

-PRT QUEUED 


-E6 -PRT INTERRUPT REQ - 


A 0 ■-1 

R 33.13.51.I 


5000A2+SUPPRESS OUT 


STACKED 

STATUS 


33.13.32.1 


-ALLOW PRT COMMAND GATE *PRST . 4080BI 
-f 4080A2 


41.11-34.1-2821 ADDRESSED *TCS_ 

33-13.32-I +PRT ADAPTER RESET + TCS 


-D5 +PRT ADAPTER RESET - 

508ID6 -PRT STATUS IN 
33-13.71.I +PRT STATUS INHIBIT ■ 
5000B3 -SERVICE OUT 


? | Np 

33. 13.51 .1 


5001 A3 +SEL OUT PROP+SEL IN 
-D2 -1403 ON LINE 

i -!-PRT STATUS SELECTIVE RESET f ^qqq^, 4082A5 
■PRT STATUS SELECTIVE RESET , 


PRT 

ADAPTER 
REQUEST I 


HwJ+PRT ADAPTER 

r l_ P ^WsT'PRT-3-^ 500181 

!33.13-32.I 

l+PRT_AOAPJ_ER_ R_E_QUEST PRT 

500IBI.508ID2 


500IBI 
5081C4 

+PRT ADAPTER REQUEST. 5081E2 


° 13.13-32.I 


<PRT ADAPTER REQUEST c nH , A4 
508 IP2 

. 508 IB3 


1 - 1 PLUGGABLE 

33-13.53.1 PRT ADDR CARD 


5000B5-ADDRESS OUT DELAY 


33.13-61-1 


33.13.61.I 


31.11.38.1 -METERING IN — 
33.05.01.0 +STOR SCAN+LOAD MGCECE- 
33.OS.01-0 +PRINT+CARR MODE CE — 
33-05-01 -0 + L0A0 FORMAT MODE *UCB_ 
33.32.07-1 +OFF LINE *CE_ 


33. 13.51 . I 


-1403 ON LINE 


A L ~ 4-1403 ON LINE 

J+.l4fl3_fiN_L I ME_ PEJ_2^ 

I 

-E H |_[pR 3 |_Lli03_QN J=JNE_PRT _3 

3313.51-1 |_| 

33 ' l3 ' 51 ' ^00106 +N0T STATU 


508 ID3 +PRT OP IN 


0IC6 +NOT STATUS IN SAMPLE - 

-D6 +PRT ADAPTER RESET I - 

508ID3 -PRT OP IN¬ 


PRINTER 

CHANNEL 

REQUEST 


33.13.61. I 


+PRT CHANNEL REQUEST PRT 2 
-Y 500 IBI 

+PRT CHANNEL REQUEST PRT 3 
»--+ 5001B I 

r +PRT CHANNEL REQUEST 5000 ” 
5081B4 

-PRT CHANNEL REQUEST ; 508|C | 

508 IC4 
5081D2 


33.13.13.1-PRINT READ 
500IE3 -BYTE CNT 2 
508IB6 -PRT SERVICE IN 

508ID3 -PRT OP IN 
500 IE2 +BYTE CNT 2 
500ID6 -SERVICE IN DELAY 
5001D3 +BYTE CNT I 
5000B5 -SERVICE OUT DELAY 

5000B3 -SERVICE OUT 
508IB6 -PRT SERVICE IN 
33.13.I I - I -PRT SENSE +CDNTR0L 


----D2 +1403 ON LINE 

33.33.01.1 -MACH RESET PRINTER 

508ID3 -PRT OP IN 
5000A2 -SUPPRESS OUT 
5000A2 +OPERATIONAL OUT 


_fcs 



33. 

I\| 

3.4 

. i 

_b* 

A 

-> 

r\ 






_ 



33. 

.Nj 

3.4 

. i 

. is. 

A 


_-ti 



33. 

3.4 

nn 

. i 

rs. 

HL 

nr 



UL 

— 

R 

K 

* 



5000C5 + COMMON REQUEST RESET - 

_ +PRT ADAPTER REQUEST RESET 

OR +PRT ADAPTER RESET_ 


if UCB N ^_ 

33.13.561 rRi 
^UCB| | 
33-13.56.I 


-PRT COMMAND GATE 


500103 -ADDRESS IN - 
33.13.83.1 +PRT BUSY + QUEUED - 
5000A4-COMMAND OUT DELAY- 
5000D6-BUS OUT ODD PARITY - 


-03 

+PRT CHANNEL REQUEST 
4080E4 +PRT BUSY 
508 1 D3 +PRT OP IN_ 


33.13.41.I 
+PRT INTERVEN REOD 


~ l r 

33.13.32.1 


4780A6,4000D3,4080B3 +PRT CHANNEL END 
4000E3.4082A5 +PRT DEVICE END 


33.13.71.I +PRINT READ REG FULL 
-A4 +PRT QUEUED 


, +PRT ADAPTER RESET 
-PRT ADAPTER RESET 


--J4080E3 

+PRT ADAPTER RESET I 


33.13.32.I 

-Tor] 


33.13.41.I 1 


-*- 1 1 33-13.56.I 

33.33.01•I +PRINT READY_ 
5001C6 +NOT STATUS IN SAMPLE _ 


33.33.01.I -PRINT READY 
43.32.52.I -CF ALLOW INTV REQ RESET * CF " 


PRT INTERV 
REQUIRED 


— Np -c 

33.13.41.I 


-PRT INTERVEN REQD 


_Lf 4080A3 
^ 4080BI 
4082AI 
4082CI 
4 I80AI 
4I80A4 
438 IAI 
438 IB I 
4780AI 
478 IA I 


500 IC4 +NOT STATUS IN SAMPLE- 


PRT 

I INTERRUPT 
REQ _ 


{RJ33 - 13 - 32- I 


+PRT INTERRUPT REQ 
-PRT INTERRUPT REQ 


NOTE I: PRINTER INTERFACE IDENTICAL FOR PR-UCB-MPR-CF AND PRST 
2i DOTTED LINES FOR MPR ONLY 
3: BITS 0,1,2,3,4,6 P NOT USED FOR TCS 


33-13-56.I 
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DATE I EC NO. 

SEE EC HIST 
I6JUN66 I 125646 
22MAR67 12567? 


DATE EC NO. TITLE PRINTER INTERFACE NO. I 

- IBM | | TYPE 2821 

- I PAGE 5080 


SLD-38 Printer Interface Number 1 






2821 FEMDM (7/67) SLD-39 


PAGE 


5081 


33. 13. 13.I +PRINT READ 
33.33.43.I -CLOCK 4-5 


5000B5 

-NOT COMMAND +SERVICE OUT SMP 
33.13.71.I -PRINT READ REG FULL' 
500 IB5 +SUPPRESS DATA~ 
5080E6 +PRT INTERRUPT REQ_ 


OR 




33.23.03.1 HAST ADDRESS +CL0CK 3-7 *CF 
4I80B3 -LOAD FORMAT *UC B H r 


43.34.12.1 -ADDR 240 *UCB fy 
33.33.42.1 -TRIGGER D +CLOCK 3-7 *IIC B H 


A 

UCB 


33.13.71.I 

4080B2 +PRT CONTROL. 
4000D2 +PRT SENSE. 


5080B6 -PRT ADAPTER REQUEST, 


5000B5 -NOT COMMAND +SERV ICE OUT 


33 13 21 I"ROT COMMD + SR OUT SMP PWR 

5080D3 +PRT CHANNEL REQUEST. 


OUT jMP 

*PR3^r 


, OR 

33.23.03.1 +ADDR 132 CLOCK 3 - i 
4080A4.4I80A4 "PRT WRITE, 

-N 


33. 13. 11.I -PRT WRITE +CTRL, 


5000B3 -SERVICE OUT. 
-B6 -PRT SERVICE IN 


33.33.43.I +CLOCK 4-5 
-B3 -PRT OP IN 


U A IPRT WRITE 
-^ DATA AVA IL 

)P IN —[?J33. 13.71. I 


OR 


-PRT SERVICE REQUEST 


33.13.71.I 


H N 


5000C4 -SEL OUT +BURST SW ON, 
33.33.43.I -CLOCK 4-5_ 

+PRT WRITE +CTRL 


33. 13.71. I 


5000B5 -SERVICE OUT DELAY.. 


-PRT WRITE DATA AVAIL 


5080D3 -PRT CHANNEL REQUEST 


5080D3 -PRT CHANNEL REQUEST 
5080D2 -1403 ON LINE 
5000B3 -SELECT OUT 


5001 A3 -SELECT OUT DELAY 
5000A3 +ADDRESS OUT 
500IB3 -NOT RDR +PCH ADAPTER REQUEST 
5000B3 +ANY OP IN DELAYED 
5080B6 -PRT ADAPTER REQUEST 








_-IVj 




_ 


_ 

— 

_JN 


A 



13.01.1 

A 

j) 




INITIAL SELECTION 


5000A5 -NOT COMMAND OUT SAMPLE_ 
5080E6 -PRT INTERRUPT REQ_ 


r 


L 

_IN 


OR 


INTERLEAVE MODE 


-N 


33. 13.21.I 


33.13.21. I 


-N 




_JN 

33.13.21. I 


33. 13.21.1 


4or 


PRINTER READ 


PRINTER DATA 
INTERLEAVE MODE 


PRINTER 

BURST 

MODE 


-N 


N 


33.13.21. I 


IN A 


-N 


I-1 N K Jrf AND r-J A I PRT 1 

SERVICE INI 

33 13.21.1 H I ^ [ 

_ 4 fl ^ 

i - 


H r PR3 >P^T_SERV.ICE_LN_PRJ _3 _, 500|DJ( 

I-J 

33.11^1.1 

1_| r |H -PRT SERVICE IN I , 

T i i 


I_J 

33.13.21.1 +PRT SERVICE IN PRT 2 


33.13.21.I 


-N 


-N 


OR 


-N 


133. 13.2 I. I 


-N 


5080B6. +PRT ADAPTER REQUEST, 




33.13.01.I 

500IA3 +SEL OUT PROP +SEL IN_ 


5080D6 +PRT ADAPTER RESET ■ 


5080D3 +PRT CHANNEL REQUEST_ 

33. 13. II. I +PRT COMMAND STORED_K 

5080E6 +PRT INTERRUPT REQ_ 

5000B3 +SELECT OUT fcj 


I_ n]_ 

3.01.1_ A 

■SEL IN PRT OP I N 

lESET '-gprTro.. 

A 1-4^1_ 

ENDING STATUS 


rE^- x --- -5001 B I 
' 33.13.01■I 

|_+PRJ_ OP J N_ EBL 2_ f 5oq \ B , 

_ +PRT OP IN ( 5080EI IMPR) 

’ 5080DI 


5000B3 +SELECT OUT_ 
5080B4 -PRT QUEUED_ 
5000A2 -SUPPRESS OUT, 


OR 


OR . 


-PRT OP IN 


5080E6 -PRT INTERRUPT REQ_ 


33. 13.II.I +PRT COMMAND STORED, 
5000A3 -ADDRESS OUT, 


33. 13.01.I 




5001C6 -NOT STATUS IN SAMPLE, 
5000C4 +SEL OUT +BURST SW 0N_ 






OR 


-N 






5080B6 +PRT ADAPTER REQUEST . 
500ID6 -NOT SERVICE IN SAMPLE. 


JN 


-IN 




33. 13.21.I 
-B6 +PRT SERVICE IN. 

5000B3 +SERVICE OUT 
500IC6 +STATUS IN DELAY 

-PRT OP IN 


.-EELOLIN _l_ 




-C2 

5080D2 
5080A3 
5080B4 
5080D4 
4080B4 
4I80B4 


5000A4 +COMMAND OUT DELAY 
5000A5 +SERVICE OUT DELAY . 


l+PRT SERVICE IN 


—T500ID4 


-PRT SERVICE IN 


_0^ 

“<500104 

_r -C2 

^ 5080B4 
5080C4 
4000D2 
4080B2 
4081B4 
4I80B4 
4I80AI 


INITIAL SELECTION 


DATA INTERLEAVE MODE 
ENDING OR STACKED STATUS 


BURST MODE ENDING 
OR STACKED STATUS 



j 33.13.21.I 
PRT 

STATUS IN[ 

I |+PRT STATUS IN 


[™ 3 ]±P-RT_,SWUSJJL PR_3- f SQ0[m 

J 


+PRIJ.TATUS JLILPBJ _?__c5QQ | 


DA 


4381A4 


-PRT STATUS IN 


3.13.21.I 


5001D4 

i 5080A3 
’ 5080B3 
4080B2 
4I80C3 


NOTE I: PRINTER INTERFACE IS IDENTICAL FOR PR-UCB-MPR-CF 
AND PRST 

2: DOTTED LINES FOR MPR ONLY 


STATUS IF STATUS 
WAS STACKED 


INTERFACE DISCONNECT 



STATUS 


DATA INTERLEAVE MODE 

DATA TRANSFER 


33. 13.01.I 


DATE 1 EC NO. 

DATE 

EC NO. 

SEE EC HIST 



40CT66 125655 
22MAR6^I25672 




TITLE PRINTER INTE RFACE NO. 2 

T~TYPS 2821 


IBM 


PAGE 5081 


SLD-39 Printer Interface Number 2 





















SLD-40 2821 FEMDM (7/67) 


33.33.20.I +SS 3 


408IE3 

4 18 IE3 -TR 2_ 
33.33.20.1 -SS I 




33.23.00.1 


SET 000 
OR 009 






A 

N 




33.23.00.1 


SET 009 


A 

0 


1 


33.23.00. I 


BUFFER RING STEPPING SEQ 



NOT BD 


33.23.00.1 


NOT CE 


33.23.00. 


NOT AD 


33 23.00- 


NOT BE 


33.23.00- 


NOT AC 


33.23.00.I 

33.33.21.1 -BLOCK BAR ADVr 
4083C3 -SINGLE CYCLE DATA ENTER_| 
33.33.44.I +CLQCK 0-2 


33.23.00.I 


33.23.03.I +C.E. ADDRESS RESET_ 
33-33.21.1 +SET BAR TO 000_ 
33.33.01.1 +MACH RESET PRINTER. 

4I8IE2, 408IE2 +TR I 


4I80B3 -LOAD FORMAT *UCBj 
33.23.03.1 +ADDRESS SET SW C.E.j 


33.23.00.1 

33.33.42.1 -TRIGGER A +CLOCK 0-4_£J“ 


408ID4. 4I8ID4 -PRINT GATE 
[33.33.02. I -STOR SCAN +LOAD MODE C.E. [\ 
33.33.47.1 +ERROR STOP 


OR 


UNITS A 




A 



-- 

FF — 


A 


A 



4081D4,4 I 81 04 -PRINT T R. r^i 
-D 


y -BAR UNITS A . 


PO 


33.23.00.I 


UNITS B 




r 


Y -FF- 

i 


1 

i 


BAR UNITS B 


33.23.00.I 


UNITS C 


-N 




h-FF- 

I 


33.23.00.I 


-BAR UNITS C 


UNITS D 


A 


- 

FF- 

A 





-BAR UNITS D 


33.23.00. I 


UNITS E 




1--FF 'I 
A 


-BAR UNITS E 


33.23.00. I 


-TENS SET RESET CONTROL 


1/ 


408 ID4 

4I8ID4 +PRINT TR. 


Y 


-A 


Y 




-B 


Y 


-E 


-C 


OR 


33.23.00.I 
+SUFFER SCAN RESET 


33.23.00.I 


PART NO. 


PAGE 5082 


OR 


-N 


33.23.01 . I 




OR 


3 3-23 .0 I.I 


OR 


33.23.01. I 

A I 

OR 


33.23.01.1 


N 


33.23.01.1 


+UNITS DRIVE BAR A 




C.E. LIGHTS 


.UNITS DRIVE BAR B 


33.05.01.0 -C.E. SET BAR TENS A*CEr 




33.23.02.1 


.UNITS DRIVE BAR D 


f 

.UNITS DRIVE BARj E 


33.05.01.0 -C.E. SET BAR TENS B*CE 


33.23.02.I 


.UNITS DRIVE BAR C 




33.05.01.0 -C.E. SET BAR TENS C*CEcJ 


33.23.02.I 


4I8IE2, 408IE2 +TR J_ 
33.33.01.1 +MACH RESET PR INTER_ 
33.33.21.1 +SET BAR TO OOP I 


•BUFFER SCAN RESET 


OR 




33.23.02.I 


33.05.01.0 -C.E. SET BAR TENS D*CE^n7 


33.33.03.1 -SINGLE CYCLE MODE 

33.33.02.1 -^ 

-STOR SCAN +LOAD MODE C.E^_ 

-B3 -BAR UNITS C _^ 

33.23.01.1 -ADDR UNITS E | . 


33.33.03.1 -WRITE GATE +PRINT READ. 


33.33.00. I +GATED PSS_ 
408ID6, 4I8ID6 -PRINT SCAN 


33.23.04.1 -ADDR UNITS D 


33.23.02.1 


33.23.02.I 


33.23.02.I 




OR 








33.23.04.1 -ADDR UNITS B_ 


-N 


NOT BD 


33-23.02.I 


NOT CE 


B3.23.02.I 


33 23.02.I 


NOT AD 


NOT BE 


33 23.02. I 


NOT AC 


H A 


33.23.02.I 


33.33.44.1 +CLOCK 0-2 


OR 


4083C3 -SINGLE CYCLE DATA ENTER! 


33.23.03.1 +C.E. ADDRESS RESEJJ N 


TENS A 


A 


- 1 

FF-- 

~r 

m 


PO 


33.23.02. I 


BAR TENS A 


TENS B 


A 


— 1 

-F-- 

A 

m 




PO 


33 23.02.I 


-BAR TENS B 


TENS C 




A 




-- 

FF — 

A 

m 




-BAR TENS C 


PO 


33.23.02.I 


-BAR TENS C 


TENS D 


A 




-- 

FF — 

A 

m 


PO 


33-23.02. I 


-BAR TENS 0 


TENS E 


A 


> 

-BAR TENS E 

. 

FF- - 



A 


PO +BAR TENS E 




* 1 


33.23.02.I 


“1 

_ 


33.23.02.1 



A 


33.05.0l.0 -C.E. SET BAR TENS F*CE Tx 



33.23.02. I 


33.23.02.I 


DATE 

EC NO. 

DATE 

EC NO. 

I40CT65 

125598 


1 25636 

30N0V65 

125601 



18 JAN 66 

125617 




TITLESTORAGE 

ADDRESS REGISTER (BARH 

IBM | 


| TYPE 2821 

PART NO 

PAGE 5082 


SLD-40 Storage Address Register (BAR) 
































2821 FEMDM (9/67) SLD- 


15 US 


33.33.00.1 

NOTE 1: SET SS 300 USEC EOR 600 LPM PR 
150 USEC FOR 1100 LPM PR 


SS RING 



33.33.03-I -PRINT +READ SCAN * CF. 

4081 E6,4 I 8 I E6 -PRINT SCAN^C 
33.33.00.I -GATED PSSJ 


33.33.20.1 -SS 3l 


33.33.00.1 +GATED PSS_ 
33.33.44.1 -CLOCK 0-2_ 
418106,4081D6 +CLK CTRL TR 


4181E3.408IE3 -TR2 


33.33.43.1 -CLOCK 6-0+2-4 


418106,4081D6 -CLK CTRL TR_ 


-PCG I 


+PCG I 


-PCG 2 


+PCG 2 



PART NO. 


PAGE 5083 


| TITLE PRINT CHARACTER GENERATOR 


| TYPE 282 1 

| PART NO. 

PAGE 508 3 


SLD-41 Print Character Generator 
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SLD-42 UCB Buffer Address Register - Units 























2821 FEMDM (7/67) SLD-43 



TR A 


-TENS TR A 


BIAS TENS A 


43.34.23.I 


43.34.23.1 


43.34.23.1 



43.34-23.1 


-TENS TR C _ 

*1 BIAS TENS C 
D - 

43.34.23.1 
r^rin +TENS TR C 

43.34.23.1 
-TENS TR D 


43.34.31-I 


43-34.23.1 


BIAS TENS 0 

43-34.23.1 

rJ N +TENS TR D 

43.34.23.1 
-TENS TR E 


43.34.23.1 


BIAS TENS E 


43.34.23.1 

+TENS TR E 


43.34.23.1 


-TENS I TR 


SET TENS I SCM 


r - 



N 


PO 




43.34.25.1 


43.34.25.1 


43.34.25.1 


Tl +TENS I TR 


43.34.1 1.1 -SET SCM 


5I80D6 - CLOCK 5-0 


A 

□ 

0 


i 


SET TENS 2 SCM 


43.34.25.1 


iJ D RESET TENS I SCM 
43.34.25.1 

rJ~71 RESET TENS 2 SCM 


43.34.31.1 


43-34.25.1 

DATE EC NO. I 

IJUN66 I2I570Z 14- -- 

6-15-65 1 2 4 2 4 9 * 0CT66 125655 


I tJ.UHMMFtW 


TITLEUCB BUFFER ADDR RES - TENS 


TYPE 2821 


PAGE 5181 


EZ3I 
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SLD-44 UCB Data Register 


































2821 FEMDM (5/68) SLD-45 



SLD-45 UCB Line Full and Unprintable Character 


43.34.05.I 

+ UNCOMPARABLE CHARACTER 


-UNCOMPARABLE CHARACTER 


+ON LINE AND UNCOMP CHAR 




































SLD-46 2821 FEMDM (7/67) 


33.33.20.I + SS 3 


408 IE3,4 18 IE3 -TR _2_ 
33.33.20.I -SS I 


-C^l 




33.23.00.I 


SET B N D 






N 


33.23.00.I 


SET C N E 


-N 


N 


33.23.00.I 


NOT BD 


33.23.00. I 


NOT CE 


33.23.00.1 


NOT AD 


33.23.00.I 


NOT BE 


33.23.00.I 


NOT AC — 


33.33.21.I -BLOCK BAR ADV_ 
33.33.41.1 -SINGLE CYCLE DATA ENTER 


33.23.00.I 


33.33.44. I +CLOCK 0-2-. 


33.23.03.1 +C.E. ADDRESS RESEJ[_ 
33.33.21.I +SET BAR TO 000_ 
33.33.01.1 +MACH RESET PR I NTE_R_ 
408 IE2,4 18 IE2 +TR I 


33.23.00.I 


33.33.42.1 -TRIGGER A +CL0CK 0 -4 r^j~ ~ 


408ID4,4 18ID4 -PRINT GA TE NJ 


33.05.01.1 -STOR SCAN + LOAD MODE C. E^_£j 


33.33.47.1 +ERROR STOP_fcJ 


33.05.01.0 +1404 SCAN MO DE fcj 


33.33.41.1 +SINGLE CYCLE DATA ENT ER 


OR 


UNITS A 


F 


■ 

i 

E 



33.23.00. I 


UNITS B 


i 


F- 

F 



33.23.00. I 


UNITS C 


- 


■FF-3 


33.23.00.I 


UNITS D 


A 


— 

FF — 

A 



33.23.00. I 


UNITS E 


-N 


-N 


A 


- 

FF — 

A 


3.23 

O 

o 


-TENS SET RESET CONTROL 


-BAR UNITS A 


-BAR UNITS B 


-BAR UNITS C 


BAR UNITS D 


-BAR UNITS E 


4 538 IB I 


33.23.00. I 
+BUFFER SCAN RESET 


S 538 1C I 


PAGE 5380 


33.23.00. I 


33.33.41.1 -PRINT TR +READ BUSY 


33.33.41.1 +PRINT TR +READ BUSY 


■A 


-C 


-E 


-D 


-B 


-E 


Jy 


-N 


OR 


33.23.01.1 






-N- 


OR 


-N 


33.23.01.1 


33.23.01. I 


-cy 




-cy 


OR 




33.23.01.1 




-cy 


OR 


33.23.01.I 


ADDR UNITS A 


< 5382AI 


33.23.04.1 

+UNITS DRIVE BAR A, 


-BIAS UNITS A 


33-23.01-1 

-ADDR UNITS B 


33.23.04.1 


538 IE I 
- 5382AI 


+UNITS DRIVE BAR B 


N 


-BIAS UNITS B 


33.23.01.1 
+UNITS DRIVE BAR C 


-BIAS UNITS C 


33.23.01.1 


+UNITS DRIVE BAR D 


N 


-BIAS UNITS D 


33.23.01.I 


.-ADDR UNITS D ,5381EI 
J 538 2CI 


33.23.04.1 
+UNITS DRIVE BAR E 


N 


0 b 


-BIAS UNITS E 


33.23.01.1 

-ADDR UNITS E 


N 


538 IDI 
-f 5382AI 


33.23.01.1 


BUFFER RING STEPPING SEQ 



DATE 


I8JAN66I 


EC NO. 


'25601 


125617 


DATE! EC NO. 


UNITS 


R 

SCM 




33.23.09. I 


STORAGE ADDRESS REGISTER 


TITLE (BAR)-UN ITS 


IBM 


I type 28~ 
| PAGE 5380 


SLD-46 Storage Address Register (BAR) - Units 
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SLD-48 2821 FEMDM (5/68) 


5380A5 -ADOR UNITS A 


5380D5 -ADDR UNITS E_ 


5380B5 -ADDR UNITS B 


5380C5 -ADDR UNITS D 


538083 -BAR UNITS C 


5383C2 -CFC SS I +SS 3_ 
4382B3 -READ CTRL_ 
438284 +GATED PSS CFC_ 
33.33.43.I -PRINT CYCLE 


33.33.20.I -SS 2 


43.33.42.1 ^TRIGGER E +CLOCK 4-0 


JN 


-CsJ 


+CFC ADDR 01 


JN 


-IN 


-IN 


-IN 


-IN 


-N 


JN 


A 


jN a 


-IN 


JN 


-IN 


JN 


l-J * 


JN 


jN A 


JN 


; 


□ 

__N 


OR 


N- 


JN 


J- 

.13.1 



— — 

+CFC 

ADDR 

02 


• 13.1 




+CFC 

ADDR 

03 


• 13.1 




+CFC 

ADDR 

04 


.13-1 




+CFC 

ADDR 

05 


.13.1 




+CFC 

ADDR 

06 






.13.1 




+CFC 

ADDR 

07 


13- 1 




1 +CFC ADDR 

08 


J 

13.1. . 




+CFC 

ADDR 

09 


14. 1 




+CFC 

ADDR 

00 


.14.1 




1 +CFC 

DRIVE 



43.20.24.I 

JN" 


-N 


JN 


+CFCDRIVE GATE B 


Y5383B2 



33.33.42.1 -TRIGGER E +CLOCK 4-0_N 


43-20-24-1 


33.33.43. I -PRINT CYCLE_ 
4382B3 -READ CTRL 


280 NS 


33.33.20-1 +SS 3 

0 

[71 

DLY 





A 

+DET STROBE 


43-20-15 


JN 


JN 


43.20.24. I 


43.20.24. I 


-CFC ROW BIT DRIVE SS I 


-CFC ROW BIT DRIVE SS 2 


-CFC ROW BIT DRIVE SS 3 


PMC 5382 


TITLE 

READ ROW BIT ADDRESSING 

IBM | 

| TYPE 2821 


SLD-48 Read Row Bit Addressing 
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SID-49 Read Row Bit Latches 
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; PAGE 6000 


DF — 1 Initial Selection Sequence - Burst or Interleave Mode 


/ RAISE \ 

COMMAMH 1 

/ SET \ 

S' INITIATE^ 
_i new ire i 

v out r 

- LUnnAriU ) - 

\T0 DEVICE/ 

-CH Ut V 1 Lb } 

V OPERATION^ 


DROP 

ADDRESS 

IN 


DROP 

COMMAND 

OUT 


NCL^j(cCEPr\ YES 




DATE EC NO. 

124 26 OE 
IA0CT66 125598 


INITIAL SELECTION SEQUENCE 
TITLE JjUBSI SB. MIA INTERLEAVE Mfl 

IBM | | TYPE 282 1 

I PAGE 6000 








































2821 FEMDM (7/67) 



DF-2 Data Transfer, Channel End, and Device End Sequence - Burst Mode (Status Accepted) 
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PAGE 6002 



Inns 


m ,m 


lEsasi 

IKWIiM 



HilAr.v* 







1 


DATA TfIMIllSra.CWWeiL El*® mi 
El*® $E®-MJL SOTUS I 
ttue accepted umoa immaiBWie imnssi 


[I mure 


DF-3 Data Transfer, Channel End, and Device End Sequence - All Status Accepted Interleave Mode 
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PERFORM INITIAL SELECTION 


REAOER READY, 4041E2 
READER READ AM)B2 
SET, 6 CLOCK quwJ “ 
RUNNING 


RESET READER 
CHANNEL 504DD3 

REQUEST LATCH 
32.12.12- I 


SET READER 

BUSY LATCH 4041E4 

32- 12.21.I 


ACTIVATE 
READER 
TRANSFER 
CYCLE REQUEST 
32 -12 -41- I 


i— -1 

I I 

|SEE NOTE h 

I_,_J 


yes/reader transfery 
CYCLE REQUEST 
\ACTIVATED / 

\32- I 2 - 41T | / 


ACTIVATE 

SELECT READER 4040B6 
32-32.13-I 

^ 4041E4 
SET ALLOW 

CYCLE LATCH - 

32-31-ll.l 

^ 2020C2. 4 Q4XB5 
ADVANCE RAR 
32.20-II.I - 


SET READER 
TRANSFER 
CYCLE LATCH 


! NOT 225-525 


fRO 000-150 


[ RO 000-150 


CYCLE REQUEST 
TRIGGER 

32.31-11■ I _ 

V 4041E4 
RESET ALLOW 
CYCLE LATCH 
32.31.II.I 


72021CM040C5 


RESET READER 
TRANSFER 
CYCLE LATCH 
32-32.13.I 


62020C1,4040B3 


RESET DATA 
REGISTER 
32■20.3X ■ I 


SET SWITCH 
CORE MATRIX 
32.20.02. I 


ENTER DATA 2020B4 
REGISTER majr. 

32- 20 - 3X • | 


RESET 
CHANNEL 
REGISTER 
32-I 1. 13- I 


WAIT FOR 
READER 
TRANSFER 
CYCLE REQUEST 
TO BE 
ACTIVATED 
32-12.LI.I 


225- 300 


(B3) IF SERVICE OUT IS DELAYED TOO LONG CHANNEL REGISTER FULL WILL NOT BE RESET 
TO ACTIVATE READER TRANSFER CYCLE REQUEST IN TIME TO PREVENT IDLE CYCLES. 


TRANSLATE 

DATA 

(HOLLERITH 
TO EBCDIC 
32.20.6X.I 


ENTER 
CHANNEL 
REGISTER 
32.11.IX. I 


SERVICE OUT 
FALLS 


V 4Q4QC5 
SET CHANNEL 
REGISTER FULL 
LATCH 

32.II.16.I 


COMMAND OUT 
RAISED BY 
CHANNEL 


V2020C1 '040B3 


DEACTIVATE 
RDR TRANSFER 
CYCLE REQ 
32.12.41.I 


/SYNCHRONIZE A 

SET TRANSFER 




SET RDR PCH / 

SERVICE IN ( 

OPERAT ION WITH - 

\jj-P CLOCK J 

CYCLE REQUEST 

TRIGGER 

32-31.11.1 

-( 525-075 ) 

/ _\ 

RESET 

TRANSFER 

32.il. 01.1 \ 

-r- 


NOT SERVICE 
OUT SAMPLE 


^harIcte^EI- 


/-''column\y£S_ 
\ 80 / 


SERVICE OUT 
RAISED BY 
CHANNEL 


RESET 
CHANNEL 
REGISTER FULt 
32-11.16.I 


RESET RDR PCH 
SERVICE IN 
32.I I.01 . I 


SERVICE OUT 
DROPPED BY 
CHANNEL 


-^"CHANNEL" 

400W3 

4040A2 

4040A5 


SET READER 
END 

32.12.42. I 


SET 

READER 

CHANNEL END 

32. 

2.21.1 


SET READER 
CHANNEL END 
32.12-21■I 


SET END 
READ DATA 
TRANSFER 
32- 12-41 ■ I 


SET END READ 
DATA TRANSFER 4040B2 
32.12.41.I 


RESET CHANNEL 
REGISTER FULL 4040C5 
32.1 I.16. I 


SET READER 
INTERRUPT 4041A1 
REQUEST 
32.I2-42-I 

fr?n?OCI 4 040B3 

RESET 

TRANSFER 

CYCLE REQUEST - 

lim, i r 

6 4041E4 

RESET 

ALLOW CYCLE - 

32.31•I I.I 

2021CI, 4 040C5 
RESET READER 

TRANSFER - 

CYCLE LATCH 
32-32.13-1 


YES ./MAO 
—<T FEED 
\I0MMANQ 


SET READER 
ENO 

32 12-h 2 - i 
I4041B2 


RESET 

CHANNEL 4040C5 

REGISTER FULL 
32.I I■16-I 


SET READER 
INTERRUPT 4041A1 
REQUEST 
32.12-42. I 


SET READER 
DEVICE END 
32. 12-22.I 


SET REAOER 
DEVICE ENO 
32-12 22- I 


RESET RDR-PCH 
SERVICE IN 
32.I I-01■ I 


COMMAND 
OUT FALLS 


STATUS SENT 
TO CHANNEL 


SERVICE OUT 
■ RAISED BY 
CHANNEL 


RESET CHANNEL 
END, DEVICE 
END AND READER 
BUSY LATCHES 


END OF \ 
OPERATION 


RESET READER 
CHANNEL END 4000A3 
32.12.21 . I 


/TO READER' 
FEED 

VCOMMAND 


PAGE 6040 


l ^.f.- l ',. z __ — READER DATA TRANSFER 

, DATE . EC NO. _ DATE EC NO. T | TLE (BURST MODE SHOWN) 

Z2E& l21)260E I IMAR66 125633 . I- 1 , yFC TTZ~ 

I40CT65 125598 j IBM I _|_TYPF__282j_ 

30N0V65I 125601 I PAGE 6040 


DF-4 Reader Data Transfer (Burst Mode Shown) 











2821 FEMDM (7/67) DF-5 


□ 


PERFORM INITIAL 
SELECT ION 


READER 
READY i 
READER 
CONTROL SET 


READER 504003 
CHANNEL 5U4UU4 
REQUEST 
32. 12. 12-1 


SET 

READER 4041E4 
BUSY LATCH 
32.12-21.1 


SET 

READER 4040A2 
CHANNEL END 4040A5 
32. 12.21.1 4U4U 5 


SET 

READER 

INTERRUPT 4041A 1 

REQUEST 

32-I2.42-I 


^ DER 4041B2 
32. 12-42-1 


I STATUS ACCEPTED 
BY CHANNEL 
I TO RESET I 

| INTERRUPT 
| REQUEST AND 
CHANNEL END 



READ BRUSH 
^IMPULSE 


SET ROW 
BIT CORES 
DURING 
READ CB 
PULSE 


RESET RAR 4041B5 


SET BLOCK 

RAR 4041D4 
ADVANCE U 1U4 
32.32.13.1 


SET DELTA 

READ 4041D5 

SERVICE 


mm 


SET READ 
SERVICE 4041D6 
CYCLE 5041A 6 
REQUEST 5U41A ° 
32- 32-I3-I 


RESET 
BLOCK RAR 


32^324 3-1 


DF-5 Reader Feed Command (With and Without Read Transfer Operation) 


I1C4 


SET IRE AID 
COMPLETE 
32 - 31 - 07-1 


225-37$ 



SET 9 READ 
SERVICE 


.__ TRANSFER 

NO I 375-000 ROW BIT 


RO 000-150 


^iH F 4X R ,l 


ADVANCE 

RAR 4041B5 

32.20. I|.| 


£olumn\no 
„ 80 


RESET 

READER 

END 

32- 12-42-1 


READER 4000A2 

S| V l| E 22 N ? 4041C2 


SET 

READER 

INTERRUPT 4041A1 
REQUEST 
32-12.42.1 

4041 D5. 5041B5 

RESET 

DELTA READ ,- 

SERVICE -f 300-450 

CYCLE ^- 

REQUEST 
I 32 ■ 32-1 3-1 

^404ID 6. 5041A6 
RESET READ 

SERVICE - ( 300-450 ^ 

REQUEST 
132.32-13-1 


DEACTIVATE 
SELECT 4040B6 

READER 4U4UBI) 

32-32. 13-1 


RESET READ 
SERVICE 
CYCLE 
32-32. 13-1 


NOT 375-000 


TRANSFER 
80TH ROW 
BIT TO 
BUFFER 
32-20-4X-I 


I STATUS ACCEPTED 
I BY CHANNEL 
I TO RESET 
INTERRUPT 
I REQUEST AND 
LDEVICE END 


4041A 1 
4041C2 


RESET READ 
SERVICE 4041D6 
CYCLE 5041A6 

jii&J 


DEACTIVATE 
SELECT 4040B6 

READER 4u4ut5 ° 

32.32-13-1 


RESET READ 
SERVICE 4041D 4 
32 32-I3-I 


RESET 

READ 4041B 2 
COMPLETE 0 
32-31.07.1 


RESET 
DELTA REAE 
SERVICE 
CYCLE 
REQUEST 
32-32-13-1 


READER \ 
READY FORI 
ANOTHER } 
^COMMAND y 


DATE EC NO. 

^-^5 124260E 
I40CT65 125598 
30N0V65 125601 


DATE 

EC NO. 




READER FEED COMMAND (WITH 
„ AND WITHOUT READ TRANSFER 
TITLE OPERATIONI _ 

IB * I I TYPE 2821 ’ 

Image 604 I 
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TYPE 2821 


PAGE 6060 
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PUNCH OPERATION (AFTER 
TITLE PUNCH DATA TRANSFERI 


TYPE 2821 


PAGE 6061 
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4080B4 




RESET WRITE 
SATE TRIGGER 
33 35 03. 1 

J 

j 


_5 




TO PRINT OPERATION 


PAGE 6080 


DATE 

EC NO. 

I24260E 

DATE 

EC NO. 

I40CT65 

125598 



30N0V65 

125601 




BASIC PRINT TRANSFER OPERATIC i 
TITLE (BURST MODE SHOWN) 


IBM 


| TYPE 28 ;T 


PAGE 6080 


DF-8 Basic Print Transfer Operation (Burst Mode Shown) 











































2821 FEMDM (5/68) DF-9 


1 I i I 3 I 4 I 5 6 




PRINT OPERATION AFTER 

TITLE 

TRANSFER OF 132 CHARACTERS' 

I EZ1I 

| TYPE 2821 

| PAGE 6081 


DF-9 Print Operation After Transfer of 132 Characters 
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PAGE 6082 



mm 

lima 


\mm 

Mi 

■■ 


imns 

■rut ns 



tliNH'T.-.i 

IIWIM 




CARRIAGE CONTROL COMMANDS 
__ 1C AND CARRIAGE PORTION OF 
PR I NT COMMANDS 


IBM 


| TYPE 2827 
| PAGE 6082 


DF-10 Carriage Control Commands and Carriage Portion of Print Commands 
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4081C1 

4180C5 


4181D4 


| PAGE 6181 


UCS PRINT OPERATION AFTER 
TITLE TRANSFER OF 13 2 CHARACTERS 
TTYPE 2821 ~ 


IBM 


PAGE 6181 


DF-12 UCS Print Operation After Transfer of 132 Characters 



































































2821 FEMDM (5/68) DF-13 



PAGE 6380 


TITLE Ugj INITIAL CARO RUN IN 
1 TYPE 2821 


IBM 


PAGE 6380 


DF-13 1404 Initial Card Run-In 


















































DF-14 2821 FEMDM (5/68) 



| TITLE CF SKIP TO CHANNEL 1 IMMEDIATELY! 

IBM 

1 J 

| TYPE 2821 


PAGE 6381 


DF-14 CF Skip to Channel 1 Immediately 


















































2821 FEMDM (5/68) DF-15 




CF WRITE AND SKIP TO 
TITLE CHANNEL I AFTER PRINTING 


TYPE 2821 


PAGE 6382 





















































DF-16 2821 FEMDM (5/68) 



THE CFC READ BUSY LATCH IS SET TO ALLOW THE CARDISI TO 
READ UP TO 30 PRESELECTED COLUMNS IF THE READ COMPARE 
FEATURE IS INSTALLED- SEE CFC READ DURING CARD FEED- 


1 TITLE CF FEEO AND WRITE COMMAND 

1 IBM j 


1 TYPE 2821 


PAGE 6383 


page 6383 


DF-16 CF Feed and Write Command 















2821 FEMDM (5/68) DF-17 


C 


START CARD FEEDING 


J 


CFC READ COUNTER 
HELD RESET 
43.30.31 



1 

ACTIVATE CF EJECT 
74.70.51 


/ 4382E2 

SET CFC READ BUSY 

LATCH 

43.30.22 

_ 

Z _ 

ACTIVATE ALLOW 

CFC READ 

43.30.22 

J 

z _ 

TRACK NO. 3 SOLAR 

CELL MAKES AT 63" 
74.70.01 

_\ 


TRACK NO. 4 SOLAR 

CELL MAKES FOR 4" 

(FIRST MAKE AT 73°) 
74.70.1 1 

_ 



ACTIVATE IMPULSE COM 
BRUSH TO GROUND READ 
BRUSH CONTACT ROLL 
AND READ OUT ROW BITS 
FOR I MSEC 
74.70.I I 


FALL OF IMPULSE COMMON 
BRUSH SETS CFC 
IMPULSE SINGLE SHOT 
112 USEC TO SET CFC 
READ IMPULSE LATCH 
43.30.21_ 


1 P»« 4314 



SET READ GATE 

LATCH 

43.30.22 


7 4382B3 

-^ 

YES 

' 

SET READ 

CONTROL LATCH 
43.30.21 

_ 

/ 4382C3 

SET CF READ 

SCAN LATCH 

43.30.21 

_ 

1 4382A3 

RESET CFC READ 
IMPULSE LATCH 
43.30.21 

_ 

7 4382B5 

ADVANCE CFC 

READ COUNTER 

43.30.31 



CFC READ DURING 

TITLE 

CARD FEED 

GUI 

1 TYPE 2821 

! |PAGE 6384 1 


DF-17 CFC Read During Card Feed 
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3 


A 


C 


D 



PAGE 6385 


DF-18 CFC Read Data Transfer (Burst Mode Shown) 
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TYPE 2871 




























































TC-2 2821 FEMDM (7/67) 


INITIAL SELECTION 


I BYTE TRANSFER 


CHANNEL END 


□ 


NO SIGNAL NAME 


OPERATIONAL OUT 


ruA<: TEST LOGIC . FUF| 
CHAS POINT KX.XX.XX-1 LbVLL 


BUS OUT 

(9 LINES) 

BUS IN 1 

[9 LINES) 

ADDRESS 

OUT 

CHANNEL 

REQUEST 

SELECT OUT 

SELECT OUT DLY *.525 US) 

OPERATIONAL IN 

AODRESS 

IN 

ADDRESS 

IN DELAYED (.525US) 

COMMAND 

OUT 

COMMAND 

OUT DLY (1.2 US] 

COMMAND 

STORED 

STATUS 

IN 

STATUS 

IN DLY (1.2 US) 


2 IA I 


I .I I.07 


2IAI 31.11.05 


3 I. I 1.35+0-1 2 


SERVICE OUT 


SERVICE OUT DLY (1.2 US 


18 NOT COMMAND OUT SMP 


NOT STATUS IN SMP 


20 SERVICE IN 


SERVICE IN DLY (I.2 US) 


22 CHANNEL END 


23 INTERRUPT REQUEST 


ADAPTER REQUEST 


25 REQUEST IN 


G08B 31 . I I .34 -12+0 


EIOA 31 . I I . 13-6 +0 


B03P 31 . I I .21 +0 -6 


2IAI DIOA 3I-II.I2-6+0 


G09A 31.11.361+0-12 


21AI C2IR 31.11 .11 +0 -6 


21 Af B05F pi • I I ■ 12+0 -6 


B06C 31.I I.12 +0 -6 


H06R Ll.I I.36 +0-12 


21AI C08C pi • I I ■ 11 +0-1 


B07R 31.11.11 +0 -6 


21A I AI 2A 


21AI B05D 31.11.12 +0 -6 


2 IAI C02A 31.II-la-6+0 


UT . COMMD. OUT 


ADDRESS 


5, 18,23,24 


A02D b|.| 1.04 +0-12 


6 , 8,1 

- 1 — 

24 24 


PAGE 8001 


TC-2 Basic Interface Timings (Data Interleave 1 Byte Mode) 




BASIC INTERFACE TIBI* 


TYPE 2821 


PAGE 8001 



































































































































2821 FEMDM (5/68) TC-3 


□I 


SIGNAL NAME 

CHAS 

OPERATIONAL OUT 

2IAI 

BUS OUT (9 LINES) 

2IAI 

BUS IN (9 LINES) 

2IAI 

ADDRESS OUT 

2IAI 

RDR CHANNEL REQUEST 

2 IB 1 

SELECT OUT 


RDR OP IN 

2 1B 1 

ADDRESS IN 

2IAI 

ADDRESS IN DELAYED(525US) 

2IAI 

COMMAND OUT 

2IAI 

COMMAND OUT DLY (I.2US) 

2IAI 

RDR READ 

2 1B 1 

RDR-PCH STATUS IN 

2 1B 1 

STATUS IN DLY (I.2US) 

2IAI 

SERVICE OUT 

2IAI 

SERVICE OUT DLY (I.2US) 

2IAI 

NOT SERVICE OUT SMP 

2IAI 

NOT COMMAND OUT SMP 

2IAI 

NOT STATUS IN SMP 

2IAI 

RDR-PCH SERVICE IN 

2 IB 1 

SERVICE IN DLY (I.2US1 

2 1A1 

RDR TRANS CYCLE REQ 

2 1B 1 

RDR TRANS CYCLE 

2 IB 1 

CHANNEL REGISTER 

2 IB 1 

CHAN REG FULL LATCH 

2 IB 1 


CI6P 32. 11. 16 


TEST 

LOG 

1C 

LEVEL 

POINT 

XX 

XX 

.XX. 1 

H07R 

31 

1 1 

.35 

+0-12 


3 1 

1 1 

.07 



31 

1 1 

.05 


G08R 

31 

1 1 

.35 

+0-12 

E08E 

32 

12 

. 12 

+0-6 

G08B 

31 

1 1 

.34 

-12+0 

FI6A 

32 

12 

. 14 

+0-6 

B03P 

31 

1 1 

.21 

+0-6 

DIOA 

31 

1 1 

. 12 

-6+0 

G09A 

31 

11 

.36 

+0-12 

C2IR 

31 

1 1 

. 1 1 

+0-6 

A05R 

32 

12 

.02 

+0-6 

B09P 

32 

1 1 

.03 

+0-6 

B06C 

31 

1 1 

. 12 

+0-6 

H06R 

31 

1 1 

.36 

+0-12 

C08C 

31 

1 1 

. 1 1 

+0-12 

B04P 

31 

1 1 

. 1 1 

+0-6 

B07R 

31 

1 1 

. 1 1 

+0-6 

AI2A 

31 

1 1 

, 12 

+0-6 

AIOP 

32 

1 1 

,01 

+0-6 

C02A 

31 

1 1 

. 12 

-6+0 

BI8P 

32 

12 

,41 

+0-12 

H29R 

32 

32 

. 1? 

+0-6 


l3MBmT7 


15,16 


TO, 11 mmm 14 


73.14 


5.6,7,8,12,73 


3,6,7,17,25 


3,6,7,17,25 
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TC-3 Reader Read Command (Burst Mode) 


READER READ C0MMAN0 
TITLE {BURST MODE I 


TYPE 2821 


PAGE 8040 



























































































































































































n 

-n 

NJ 

00 

ro 


£ 

O 

£ 


CK 

\1 


r 

1 1 2 1 3 1 4 | 5 1 . 6 -. 1 


mu 

cV 

oito 

vz. 

30 D 

o# 

<->|— 

o 


SIGNAL NAME 

CHAS 

m 


LEVEL 













i 

READER READY 

21B 1 

H2IH 

32.12.42 

+0-6 




LAST 

RST 

SERV 

IN 




6 




B 

RDR TRANS CY REQ 



32.12.41 


ASYN 




-1-1-1-1- 


-1-1-H-1-(- 

3 

XFER CY REQ 


m 

32.31.11 


5.25 i 1 

SEE 

NOTE 

( 5.25 



_i-1-1-j- 


4 

RDR TRANS CY 


GI6L 

32.32.13 

"6+0 

R °- ,°-° , , .. - 

| o'"! 


-1- 

-1-1-1-1- 

-1-1-1-!-1- 

— >- 
coro ~n i/'. 

5 

RDR XLATE GATE 

21 B 1 

DIOL 

32.11.12 

"6+0 



4 

-1-1-1-1-1- 

-1- 

-1-1-j-1- 

-1-1-1-1-1- 

"HO rn 

O >00 

300 > 

m> 30 33 

30 oa 

300 ro 

o 

ro t/> 

cn >- 

6 

SELECT RDR 


F20C 

32.32.13 

+0-6 



2 






31 

7 

ALLOW CYCLE 

2 1B 1 

FI6E 

C2IA 

32.31.11 

RSI 

1 






■■■■■■■■ 6 

, 0.0, 

lj.25 , 


. . 3.0. 

1 0-0 


8 

SET SW CORE MATRIX 

2IB3 

A30D 

32.20.02 

"6+0 

7 “|>3.o" _ . m 



COL 79+C0L80 

BL . 9 

mtHIHifflK 


c 

n «■ 

9 

DATA REGISTER 

2IB3 

— 

32.20.31 

— 






~or— y— 1 —\Oo O 

rr ‘nnnrr r - 

ooo 

—-O |— i— r- oonj — 

m —\ O i i 

cox c»ro— i " z 

om O i i lo 

O 30 i s Ivn : z 

— =VQVX3 z 

oo z : ——• 

9 . 4 . BL 

BL ! 5 DATA 

. BL . 9 . 9 



B 

RESET DATA REG 

2IB3 

DI2E 

32.20.02 

-6+0 

7 1 ■ ■ 

,0.75-1.50. 

■ ■ 

7 ■ ■ ■ 

, 1 1 °- 75 ' 1 - 5 ? 1 

■ '■ 

■ ■ ■ 

■ ■ 

m 

CHANNEL REG 

21B 1 

— 

32.11. 12 

— 


■ ^ “ — 





11111001} 

Mill 1001 

(IJI 10 101) 

’T ? (01001001) 

OLUMNS 8LANK (0100000 
TRANSLATION IN PARE 

B 

RESET CHANNEL REG 


EI2L 

32.11.13 

+0-6 


■ hm ■-*— 





B 

ADDRESS 


— 

— 

— 

A DDR 'ADDR 'ADDR 'ADDR 
000 001 002 003 

ADDR 'ADDR ' 

079 080 

ADDR ADDR ADDR 
000 001 002 

-1- 1 -1-1-1- 

-1- 

-1-J-1-1- 

-1-1-1-—4- 

14 

RAR UNITS A 

2183 

E08B 

32.20.11 

-6+0 








15 

RAR UNITS B 

2IB3 

E09B 

32.20.11 

"6+0 








B 

RAR UNITS C 

2IB3 

EIOB 

32.20.11 

-6+0 

-1-1-1- 

-1-1- 

-1-1-1-1-1- 

-1- 


-1-1-1-1- 

-1-1-1-t-»- 

zo 

a: 

m 

CO 

CO 

30 

LOOD-JO'Cn-p-Cor-O—O 3>- 
30 

4 

ooa3aJ»ro»D ro 

moonotummo' 1 ! vn 

NOT 

n 

RAR UNITS D 

2IB3 

El IB 

32.20.11 

"6+0 

-1-1-1- 

-1-1- 



-1- 



-1-1-1-1-1- 

IB 

RAR UNITS E 

2IB3 

EI2B 

32.20.11 

-6+0 












RAR TENS A 

2IB3 

F08B 

32.20.12 

-6+0 








RAR TENS B 

2IB3 

F09B 

32.20.12 

-6+0 






-J-1-1-1 


B 

RAR TENS C 

2IB3 

FIOB 

32.20.12 

-6+0 

-1-1-1- 

-1-1- 

-1-1-1 1-1- 

-,- 


-1-1-1-1- 

-1-1-1-1-1- 

Q 

RAR TENS D 

2IB3 

FI IB 

32.20.12 

-6+0 







mmmm 




-1-1-|-1-1- 


RAR TENS E 

2IB3 

FI2B 

32.20.12 

-6+0 









B 

RESET RAR 1 

2 IB 1 

F29F 

32.32.13 

+0-6 



29B 

i —;— l5( l USEC i 


9 Q ■ 

150 USEC 


B 

RDR CHANNEL END 

2IBI 

CI4Q 

32.12.21 

+0-6 


COL 80,4 HM 
, 4.5 , 






m 

READ FEED 

21B 1 

G28G 

32.12.41 

+0-6 














D 

CHANNEL REG FULL 
LATCH 

2IBI 

CI6P 

32.11.16.1 

+0-6 

.^^3^3KJi 

■ ■ 

- MECH MOTION -- 

1 




E3 

fell MB 

40B 1 

D29A 

11.50.32 

+0-6 


260° 

1 a 

Hi 342 

—1-50 US*—- . . , 




260’ mmmmmmm 

B 

RDR BR IMPULSE 

2IB3 

A29B 

32.31.02 

+0-6 



.* _j|;~ 1 1 1 

12 

,9 TIME,_|_,_|_ 


210' 

HB 213* 1 

,' 2 TIL)E_,_,_,_ 


m 

BLOCK RAR ADVANCE 


A29C 

32.32.13 

-6+0 



24 wmmmm 



24 MMH 

_._._Lfi,_,_: 



RD SER CY REQ 

21B 1 


32.32.13 

+0-6 




1 ■ IBIW 

COL 

80,32 



3.0 ^ 

-1-1—-1 i- 

3.0 . 3.0 

r 3 -°, 


RD SER CYCLE 

21B 1 

FI6L 

32.32.13 

-6+0 



1 Rft- 1 0.0 N l,NE SER. CYCLE 


HBHSB 

7 

! 3,31 ( TWELj/E SER ( CYCLE 


™ i °-°, 7 i i i 

E 

RD 2 ROW BIT 

2IB3 

C20Q 

32.31.01 

+6-0 



_,_|_i DATA ,9,9 

_i ™ 


, | DATA , T , T 


34 

RD COMPLETE 

2IB3 

BI4F 

32.31.07 

"6+0 


j _|_ 




-1-1-1-1- 

\ -1-1-1 i - 

35 

RDR DEVICE END 

2 1B 1 

AI4P 

32.12.22 

-6+0 







34 . IffADfR STATUS RESET 

1. TRANSFER CYCLES ARE DEPENDENT ON SPEED CAPABILITY ASYN=ASYNCHRONOUS 

OF USING SYSTEM. [MINIMUM TRANSFER TIME FOR 80 T=TWELVE 

CHARACTERS IS 480 USEC OR 6 USEC/CHAR) BL BLANK 

2- FOR 21B1 RP USE TEST POINT 2IBIBI8P 










2540 RDR AFTER 

TITLE IST 3 FEED CYCLES 

FOR 2IBI TCS USE Itbl FUINI ZIBILU^K 

DATE 

EC NO. 

DATE 

EC NO. 


11-20-64 

I2I570C 

I40CT65 

125598 

IBM | | TYPE 2821 



5-6-64 

124237 

5APR66 

125635 

j PAGE 8041 

9AUG65 

124270 
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TC-4 2540 Reader After First Three Feed Cycles 







































































































































































































































































2821 FEMDM (7/67) TC-5 




z 



SIGNAL NAME 

CHAS 

TEST 

POINT 

OmiEiigl 

LEVEL 

1 

OPERATIONAL OUT 

2IAI 

H07R 

31.11.35 

+0-12 

2 

BUS OUT (9 LINES) 

2IAI 


31.11.07 


3 

BUS IN (9 LINES) 

2IAI 


31.11.05 


4 

ADDRESS OUT 

2IAI 

G08R 

31.11.35 

+0-12 

5 

PCH CHANNEL REQUEST 

21 B1 

E08L 

32. 13. 12 


6 

SELECT OUT 

2IAI 

G08B 

31.11.34 

- 12+0 

7 

PCH OP IN 

2 1B 1 

GIGE 

32.13.14 

+0-6 

8 

ADDRESS IN 

2IAI 

B03P 

31.11.21 

+0-6 

9 

_ 

ADDRESS IN DE LA YE W-525US) 

2IAI 

DIOA 

31.11.12 

-6+0 

m 

COMMAND OUT 

2IAI 

G09A 

31. 11.36 

♦0-12 

Ln 

COMMAND OUT DLY (1.2US) 

2IAI 

C2IR 


+0-6 

D 

PCH WRITE 

2 IB 1 

A08C 

32. 13.02 

+0-6 

S 

RDR PCH STATUS IN 

2 IB 1 

B I2P 

o 

CM 

<Y\ 

+0-6 

n 

STATUS IN DLY (I.2US) 

ESDI 

B06C 

31. 1 1. 12 

+0-6 

D 

SERVICE OUT 

2IAI 

H06R 

3 1. 11.36 

+0-12 

u 

SERVICE OUT DLY f 1-2US) 

2IAI 

C08C 

mgnm 

+0-12 

D 

NOT SERVICE OUT SMP 

BQI 

B04P 

31.II.II 

+0-6 

D 

NOT COMMAND OUT SMP 

2IAI 

B07R 

3MI.II 

+0-6 

□ 

NOT STATUS IN SMP 

2IAI 

A I2A 

[flfflQI 

+0-6 

Q| 

PCH SERVICE REQ 

eh 

A23P 

32. 11.04 

♦0-12 

D 

RDR PCH SERVICE IN 

2 IB 1 

A IOP 

32. 11.01 

+0-6 

Qj 

SERVICE IN DLY ( 1.2US) 

2IAI 

C02A 

31.11.12 

-6+0 

ED 

CHAN REG FULL LATCH 

2 1B 1 

CI6P 

32.11.16 

+0-6 

a 

PCH TRANS CYCLE REQ 

2 IB 1 

C27G 

32.13.33 

+0-6 

□ 

XFER CY REQ 

2 1B 1 

A25E 

32.31. 1 1 

+0-6 

□ 

PCH TRANS CYCLE 

2 IB 1 

A08R 

32.33. 17 

+0-6 

Jli 

CHANNEL REGISTER 

21B1 
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TC-5 Punch Write Command (Burst Mode) 














































































































































































































n 

i 

o 

to 

B 


2: 

a 

5: 

§ 

O' 

00 


:!! _ 


S-- 

o w 
X — 

—o 


SI 

C I 

ZH= 

r» | — 

»• t/i 

sh 

c 


LO <X> -'J O' YJi -C" \»ts>— O O 


nnroco»03>>o ro 
moDoncDmmo^ vn 


13 

SIGNAL NAME 

CHAS 

TEST 

POINT 

LOGIC 

XX. XX. XX. 1 

LEVEL 

i i i r 

i 

PCH OP IN 


G I6E 

32.13.14 

+0-6 


2 

PUNCH READY 

2IB3 

G03B 

32.31.02 

+0-6 


B 

PCH WRITE 


i!™ 

32.13.02 

-6+0 


4 

PCH TRANS CY REQ 


HI 2L 

32.13.33 

-6+0 

AS \ N - t -t- 

5 

XFER CY REQ 

2 1 B 1 

EI3Q 

32.31.11 

-6+0 

4 - t - 

6 

SELECT PUNCH 

2 1B 1 

A29L 

32.33.17 

+0-6 

-1- 1 - 1 - 

7 

ALLOW CYCLE 

2IBI 

FI6E 

C2IA 

32.31.11 

+0-6 

-6+0 

|5. 25 | _ ,- 

8 

PCH TRANS CYCLE 

2 1 B 1 

A08R 

E22L 

32.33.17 

+0-6 

-6+0 

RO-OO .0 0.-07 5 . 

9 

RESET CHAN REG 

2 1 B 1 

E I2L 

32.11.13 

+0-6 

8* ■ ■ 

8 ,4.50-^25 , 

10 

CHANNEL REG 

2 1 B 1 

— 

32.11. 12 

— 


1 1 

BUFFER ENTRY 

2IB4 

B22E 

32.20.80 

-6+0 

8 ■ ■ ■ 

2-25 r 3.75, , _ 

12 

BLOCK SENSE AMP 
OUTPUT CTRL 

2IB3 

A28F 

32.20.02 

+0-6 

8 ■ ■ ■ 

|.50-3 r 00 , 

13 

RESET DATA REG 

2IB3 

DI2E 

32.20.02 

-6+0 

7 a ■ '■ 

075. 1.50. 

14 

DATA REGISTER 

2IB3 


32.20.31 





DATA , T , T , BL 

15 

PCH BUFFER POS 





000 ,001 , 002 ( Ool 

16 

PAR UNITS A 

2IB3 

G08B 

32.20.13 

-6+0 


17 

PAR UNITS B 

2IB3 

G09B 

32.20.13 

-6+0 


18 

PAR UNITS C 

2IB3 

GIOB 

32,20.13 

-6+0 


19 

PAR UNITS 0 

2 IB3 

Gl IB 

32.20.13 

-6+0 

-1-1 1 

20 

PAR UNITS E 

2IB3 

GI2B 

32.20.13 

-6+0 


21 

PAR TENS A 

2IB3 

H08B 

32.20. 14 

-6+0 

_|-1 —|- 

22 

PAR TENS B 

2IB3 

H09B 

32.20.14 

-6+0 


23 

PAR TENS C 

2 IB3 

H 1 OB 

32.20.14 

-6+0 

-1-1-1- 

24 

PAR TENS D 

2 IB3 

HUB 

32.20. 14 

-6+0 

-1-1-•- 

25 

PAR TENS E 

21B3 

HI2B 

32.20. 14 

-6+0 

- — |-1-1 

26 

PAR RESET 

2IB3 

DI2L 

32.20.13 

-6+0 

M MACH RESET 

27 

PCH CHANNEL END 

2 1B 1 

AI5L 

32.13.21 

-6+0 


28 

PCH END 

2 1B 1 

D27D 

32.13.42 

-6+0 


29 

PCH FEED 

2IBI 

C2IL 

32.13.33 

-6+0 


30 






_| -t-1- 

31 

PUNCH CLUTCH LATCH 

40B2 

E I3L 

1 1.60.42 

+0-6 


32 

PCH SCAN EMIT LATCH 

2 1 B 1 

E26A 

32.33 . 18 

-6+0 


33 

PCH SER CY REQ 

2IBI 

H26C 

32.33. 18 

-6+0 

_|-1-1- 

34 

PCH SER CY 

2 1B 

E22Q 

32.33.17 

-6+0 

_|-1-1- 

35 

PCH DECODE 

2IB3 

C07C 

32.33.16 

+0-6 



-fe USECh 


CYCLE TIME 


TIME-USEC 

i i i r 


i—r 


SEE 

NOTE 


NOTE I. 

2 . 


TRANSFER CYCLES ARE DEPENDENT ON SPEED ASYN - ASYNCHRONOUS 

CAPABILITY OF USING SYSTEM (MINIMUM TRANSFER T = TWELVE PUNCH 

TIME FOR 80 CHARACTERS IS 480 USEC OR 6 USEC/CHAR) BL = BLANK 
TEST POINTS IN PARENTHESES FOR TCS ONLY 


PAGE 806 IA 


5.25 


BL 


BL 


079 


COL 806 


27 


28 


M 




DATA 


080 


81 


2.25 


28 I 


PC,292 


STATUS 
IN 
NOT 
SELECT 

OUT 


315 


STAT 

SERV 


PL35I 


000 


32 m 
3.00 


IN 

OUT 


MECH MOTION 


3.00 


32 


001 


34 


RO 0 




002 


141 
DATA , T 


080 


M2" 


|>CAN 


■33 


000 


.40 




LAST ADDRESS + COL SO 


33 


000 


|foT 


PL257“i 


BL 


001 


34 


3 0^ AFTfR 9 S j CAN 


32 

—t- 


- 6 

|RQ o.qo 


BL 


002 


BL 


080 


000 


45 


TJ 


43 


42 


0.00 


TITLE 

2540 PUNCH AFTER 
FEED CYCLES 

1ST 3 


| TYPE 

2821 
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TC-6 2540 Punch After First Three Feed Cycles (Sheet 1) 

















































iimaiMf 



VOCXD Un-C- — o 0 


oorocn>>cD>>o ro 
moooorornmom v/r 



SIGNAL NAME 

CHAS 

TEST 

POINT 

HEmBH 

LEVEL 

1 1 "1-1 

36 

PUNCH MAGNET 

LATCH - COL 1 

40B 1 

B39H 

16.28.95 

+0-6 


a 

PUNCH MAGNET 

LATCH - COL 2 

40B 1 

B39F 

16.28.96 

+0-6 


B 

PUNCH MAGNET 

LATCH - COL 80 

40BI ' 

B25H 

16.28.95 

+0-6 


a 

PCH MAGNET MAKE 

40B2 

C20L 

11.60.46 

+0-6 


m 

PCH BRUSH SENSE 

40B2 


11.60.46 

-6+0 


n 

PCH MAGNET RESET 
PULSE 

40B2 

CI7L 

11.60.47 

+0-6 



PCH COMPLETE 

2IB3 

BI4R 

32.31.07 

-6+0 


B 

PCH DEVICE END 


D22Q 

32.13.22 

+0-6 
















B 







B 







B 







B 







50 






-1-1-1- 


I I 



SIGNAL NAME 

H:* '■ 

mmtM 


LEVEL 

90 c 180° 270° 0° 

B 

PUNCH CLUTCH SE.T 

F21Q 

32.33.24.1 

-6V 

22 o i ll2 o '202 ° — '292° '22° 

, 2 

PCH CTR F F 

F 

G21L 

G21F 

32.33.24.1 

-6V 

1 1 218 ' 


AFTER NINE EMITTER 

G23C 



257 


SEQUENCE 1 RESET 

H20C 

32.33.24.1 

►OV 

257 


MODIFIER BITS 

P2 

G23R-G23H 

32.33.23.1 

-6V 

5-t SELECT PKT 2 

P3 

G23A-G23B 

32.33.24,1 

T-0 SELECT PKT 3 

6 

SEQUENCE ONE 

P2 

H20G 

32.33.23.1 

-6V 

3.5 

P3 

H20A 

32.33.24.1 


7 

SEGUENCE TWO 

P2 

H19G 

32.33.23.1 

-6V 


P3 

H20D 

32.33.24.1 

8 

SEQUENCE THREE 

P2 

H2IA 

32.33.23.1 

-6V 


P3 

H19A 

32.33.24.1 

9 

SEQUENCE FOUR 

P2 

H21D 

32.33.23.1 

-6V 


P3 H19D 

32.33.24.1 

10 

STACKER MAGNET 

P2 G26L 

32.33.23.1 

• OV 


P3 G26B 

32.33.24.1 





K3 

00 

K3 


m 

<: 


a 

5 



00 


E 
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TC-7 2540 Punch After First Three Feed Cycles (Sheet 2) 





















































































TC-8 2821 FEMDM (7/67) 


□I 



SIGNAL NAME 

CHAS 

TEST 

POINT 

LOGIC 

XX.XX.XX.1 

LEVEL 


OPERATIONAL OUT 

2 IA 1 

H07R 

31.11.35 

+0-12 

2 

BUS OUT (9 LINES) 

2 IA 1 


31.11.07 


3 

BUS IN (9 LINES) 



31. 11.05 


1* 

ADDRESS OUT 

21A1 

G08R 

31. 1 1.35 

+0-12 

5 

PRT CHANNEL REQUEST 

2 IA 3 

C26A 

33-13-61 - 1 

+0-12 

6 

SELECT OUT 

2 IA 1 

G08B 

31.11.34 

-12+0 

7 

PRT OP IN 

2 IA 1 

AI6A 

33.13.01 

+0-6 

8 

ADDRESS IN 

2 IA 1 

B03P 

31.11.21 

+0-6 

9 

ADDRESS IN DEL A YED (.525US) 

2 IA 1 

DIOA 

31.11.12 

-6+0 

b 

COMMAND OUT 

2 IA 1 

G09A 

3 1. 1 1.36 

+0-12 


COMMAND OUT DLY (1.2US) 

2 IAI 

C2IR 

31.11.11 

+0-6 

B 

PRT WRITE 

2 IA3 

B24L 

33. 13.12 

+0-6 

B 

PRT STATUS IN 

2 IA 1 

B20G 

33.13.21 

+0-6 

B 

STATUS IN DLY (I.2US) 

2 IA 1 

806C 

31.11.12 

+0-6 


SERVICE our 


SERVICE OUT DLY (I.2US) 2IAI 


NOT SERVICE OUT SMP 2IAI 


NOT COMMAND OUT SMP 


NOT STATUS IN SMP 


PRT SERVICE REQUEST 


PRT SERVICE IN 


SERVICE IN DLY (I.2US) 2 IA I 


PRT ADAPTER CLOCK START 2IA! 


PRT WRITE DATA AVAIL LATCH 2IAI 


CLOCK TIMING 


NOTE: TEST POINT IN PARENTHESIS FOR MPR ONLY 


31.11.36 


31.11.11 


31.11.11 


31.11.11 


31.11.12 


33.13.21 


31.11.12 


33.13.71 

+0-6 

33.13.71 

+0-6 
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TC-8 Print Write Command (Burst Mode) 





































































































































































